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SSMMARY

During the three years of our work we have Prepared and sub-
mitted for evaluation as potential antimalarials one hundred and eight
compounds including repeat samples of which fifty are target compounds.

Except for WR 61467, AE 96096 and AF 14571 (pantoic acid
derivatives of sulfadiazine, fanasil and kelfizina respectively) all of
the target compounds so far tested in the Rane mice and bird screen have
shown only marginal activity at best. The present synthetic program on
antagonists of pantothenic acid was based on the demonstrated antimalaria!
activity of SN 14622 (1R 29,224) in avian malaria and more recently in
Trager's in vitro screen, from the World War II program. Untortunately,
SN 14622 is completely inactive in the present WRAIR screens in mice
(P. berghei), chicks (P. gallinaceum) and mosquitoes. In our opinion,
the nonreproducibility of the activity of SN 14622, particularly in the
present WRAIR chick screen is due to the different test procedure being
used by Rane. We consider this screening procedure an improper one for
our compounds. We suggest that the drug-diet method, used for testing
SN 14622, should be repeated and used as a standard protocol method for
these compounds. A few of our compounds were tested by Dr. Trager in
his in vitro system with P. coatneyi in monkey erythrocyte suspension
and he has found WR 54036 an amide of pantoyltaurine) to be very active,
much more so than SN 14622. We have been informed that on the basis of
Dr. Trager's screen it has been selected for advanced screening in the
monkey.

In the Rane screen in mice, WR 61467 his been found ro be
curative at 320 mg/kg and is active at 160 mg/kg. It is more active
than sulfadiazine. Similarly, AE 96096 and AF 14571 are active at
40 mg/kg and 160 mg/kg respectively. We would recommend advanced bio-
logical evaluation of these compounds for (a) testing against resistant
strains as possible candidates and (b) comparative evaluation against
sulfas whiich are at present being adrtinistered in combination with pyri-
methamine.
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FOREWORD

Smiddle o" February 1966 work was started in our labora-

tories oa the synthesil . of "Analogs of Phenylpantothenone" and "Amides
of Pantoylaurne" as potential antimalarials under Contract DA-49-.192-

MD-2879. The flist an,' the second annual reports were submitted in
February of 1967 aP.d 1966 respectively. The present final report covers
the progress of ,or'k :nrtil March 1969, the termination date of the con-
tract. The work cartie6 rwr: during this period was partly the subject
of our proposals for renewal, dated July 24, 1967 qnd July 22, 1968.

'..perimentai details for only the compounds synthesized during
the third year of our contract are given in this report. However,

reference to the experitiental details of the compounds synthesized in
-- the previo~us two years may be obtained from the table of contents in

this report.

Cumulative tables for the biological activity of all the

compounds submitted so far to WRAIR for screening are included in this
report.

Drs. T. R. Sweeney and B. Poon of the Department of Organic

Chemistry, Walter Reed Army Institute of Research, continued to act as
technical officers for this agency.
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I. INTRODUCTION AND BACKGROUND

sib

The primary objective with which the U.S. Army Medical Research
and Development Command had launched this research program, i.e., to find
an effective antimalarial against resistant strains of P. falciparum, has

not yet been achieved and vigorous research in the various aspects of
- malaria chemotherapy is being continued. However, encouraging results

have been obtained on recent studies on volunteers Infected with chloro-
quine-resistant P. falciparum wizh the use of a combination of sulfadiazine

.* (or a longer acting sulfonamide) with pyrimethamine. Similarly a mixture
of cyclogu-nlJ embonate and diacetyl derivative of diphenylsulfone (CI 564)

has shown promisbng results.

-. Background

As a parZ of this program we have carried out the synthesis of
analogs of pantothenic acid as potential antimalarials under Contract No.

DA-49-193-MD-2879.

The biological rationale for the preparation of these compounds
was based on the elegant work of Trager1 who had shown that the addition
of calcium pantothenate to an appropriate medium containing duck erythro-
cytes parasitized with P. lophurae increased the survival period of the

parasite. Hence, the testing of pantothenic acid antagonists as potential
antimalarials was initiated in the World War II program, and activity

against P. gallinaceum and P. lophurae was found in phenylpantothenone

4 (1, X = CO; R = H, Cl, etc.),'7 amides of pantoyltaurine (1, X = SO2NH;
R = H, Cl, etc.),4 and in other related compounds (1, X = S, SO, S02, ;

R = H, Cl).5

*~ C3

j3
"" ~R -XCiCIHNHCOCH-C--H O

During the course of the program, we intended to synthesize

I compounds 2 and 3a as potential antimalaria s in which the ter a!

-CH12OH of the pantoyl part has been replaced by -CHCH-CH3, a group which
is known to produce potent pantothenic acid antagonists." In addition,
we proposed to synthesize more examples in the series of amies of pantoyl-

-b taurine, 3b.

19
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.3.

COCH C NHCOCH-Q-CH-CH KNIISO CH CH NUCO C C R'
2 2 3 2

OH CII 3 OH OH C OH

2 3

Analogs of phenylpantothenone a) (R' = CH3), amides of u-methyl-
pantoyltaurine

b) (R' = H), amides of pantoyl-
tauZin

Recently, Dr. Trager7 has demonstrated very elegantly that the
plasmodium in fact utilize Coenzyme A for their growth. Thus, the bene-
ficial effect obscived by him earlier of the addition of calcium panto-
thenate is an indirect one. We therefore proposed to synthesize simpler
analogs of type 4 where only the pantoic acid part of the molecule
[COCHOHC(CH 3)2CH2OH] has been changed. The important part of 4 is the
terminal hydroxyl group. This is necessary because it will then be
available for phosphorylation, etc., to be converted biosynthetically to
the corresponding Coenzyme A derivatives, whereas this conversion would
be blocked in the absence of the hydroxyl group.

_H3  
0

R'NHCOCH 2CH2 CH2 RNHSO 2 CH CH 2NHCOCH--Cl -0-P-OH

OH OH CH13 OH
4 

5

In addition we proposed to synthesize a few examples of phosphate esters
of 3b, e.g., I (R = 4-chlorophenyl). The preparation of these compounds
would be, in a way, a step further toward the synthesis of the corres-
ponding Coenzyme A analogs.

In view of the current interest in the antimalarial activity
of the sulfone DPS against the resistant strain of P. falciparum, we
had also proposed the synthesis of related sulfone derivatives of type b.

H3

R-- XCH CH NHCOCH-C -CHR'

1OH CH3 OH

X = S, SO, SO2; R' = H, CH3

20



I
Some pantoic acid derivatives were also proposed in which some

of the known antimalarials (e.g., sulfadiazine, etc., and 8-aminoquino-
lines) would be synthesized with the added pantoic acid side chain (e.g.,
7), and thus hopefully their metabolic pathway would be changed.8

It 3

SNHSO2  - NHCOCH- C CHR'

7 3 'U

I We had also proposed the synthesis of compounds of type 8, some of which
are known antipantothenates.

9

CHI

3RNHCOCH-C-CH

OH CH OH

8

Work carried out in the present program of synthesis of anti- I
pantothenates has led to an amide of pantoyltaurine8a (WR 54036) which
is very active in Trager's in vitro screen alti.ugh inactive in the Rane
screen. We have been informed that this compound has been selected foradvanced screening in the monkey.'0 Whereas a pantoic acid derivative8a

I of sulfadiazine (WR 61467) has been found to be curative at 320 mg/kg,
it is active at 160 mg/kg in the Rane screen and is inactive in Trager's
in vitro screen. It is more active than sulfadiazine. Similarly pantoic
acid derivatives of Fanasil (AE 96096) and Kelfizina (AF 14571) are I
active at 40 mg/kg and 160 mg/kg respectively in the Rane screen. Furtherdata on these compounds are not yet available and are awaited with interest.

I

I jIi

I

D3



I

I

II. SYNTHESIS CF COMPOUNDS

A. Analogs of Phenylpantothenones (2)

Because of the extreme acid-base sensitivity of these com-

pounds,8 a p 7-1f the original scheme had to be abandoned and an alter-
native five-step synthesis was developed to give their diacetates. TheFj three compounds submitLed Zor biological testing have shown no activity
in any of the malaria screens (Table IA).

B. Amides of w-Methylpantoyltaurine (3a, and Amides of Pantoyltaurine (3b)

All but one of the 17 sulfonamides 9 originally suggested
8a p 11-13

have been prepared. The sulfonamides 9 were synthesized as shown below and

then were condensed with lactones 10 or 11 to give the target compounds 3aIand 3b respectively. The lactone 11 condensed smoothly with the sulfon-
amides 9, but there was no reaction whan lactone 10 was used. However, it
was found that the condensation occurred when the sulfonamide 9 was used as
its potassium salt.

NH CH CH SO H 1-CH CH2503 K - R'SO Cl 2 R'SO2 NHR

I 0

RNHSO 2 CH 2 CH2 NH9  + COCH-C-CH-CH -- 3a

22?01 1 9 LO, I I I 

10 (di)
CHI

COCH-C-CH

11 (levo)

3b (dextro)

23



To date twenty-two target compounds have been submitted for testing.
Two compounds, viz WR 54036 and WR 35393, have been found to be very
active in Dr. Trager's screen (see discussion of biological activity).

The structures and biological activity of all the amides of
w-methvlpa:,toyltaurines 3a, amides of pantoyltaurines 3b, sulfonamides 9
and the corresponding phthalimides submitted by us for testing are given
in Tables IB, IC, ID and IE respectively.

C. Other Analogs (4 and 8) and Phosphate Esters (5)

Compounds of type 4 and 8 were prepared by the condensation
of various amines with y-butyrolactone and 11 respectively.

8b p 7

Only one example of 5 was prepared. It was synthesized as B
shown below. It is the phosphate ester of SN 14622 (WR 29,224), the

cI3  o OCHCH H1
C -CIHC 2 6 5 1. Pyridine/-400

Cl-<// \-NHSO., CH 2,CH.2NHCOC11-C--CH 2OH +
2 22 2 C OCHC61 2. 1 2/Pd/C

H H C
WR 29,224 3

CH3  0

Cl-'C -NHSO CH NHCOCH-C-CH 2-O--OH

OH CH3  OH

most active antipantothenate from the World War II program.

The structures and biological activity of these compounds is
given in Table 3A.

D. Related Sulfone Derivatives (6)

These compounds were prepared by the reaction of the lactones
10 or 11 with the amines 5 12, 13, and 14.

NH2CH2CH2SOJ -R
2 2 2  (>R

1 NH C1 2C C2SO 2 0 -R
10 or _l-o 11 6 (X = S, S, SO 2)

n " "" '3 - A

4-I
i 24 .
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Nearly all the suggested compounds
8b p 6 were prepared. A total of 15

compounds including six target compounds have been submitted for bio-
logical evaluation. The various w-methylpantoylsulfones, pantoyisulfones,

and their precursor sulfides, sulfoxides, and sulfones which we have

synthesized are listed in Table 2A, 2B, 2C, 2D and 2E respectively.

fl E. Pantoic Acid Derivatives (7)

Since the attempted hydrolysis of the diacetate groups in

WR 61467 (7, R = Ac, R' = CH3) failed under a variety of conditions, the

original synthetic scheme was abandoned
8b p 8-11 and an alternative

synthesis as shown below was developed to give 16.

1 3 i. SOCI2  13 112 /Pd
11 - CH -C -CH-COOH 2 CH -C -CH-CONHR' 2 7

1 2  I 1 2. R'NH2  1 2 _ -

OAc CH3 0 Bf 3. Of OH CH3 OBz R = R' H

15 16

Derivatives of type 16 of sulfadiazine, Fanasil and Kelfizina have been

prepared but in all cases the attempted debenzylation to give the target

compound 7 (R - R' -H) have failed. The heterocyclic nucleus of the

sulfas is reduced instead. However, compounds of type lb are very

important from the biological activity point of view, as they have the

necessary terminal hydroxyl group (see p. 20).

lThree compounds, WR 61467, AE 96096 and AF 14571, are ac,:ive
in the Rane screen. The biological data on a number of compounds in this

series are not yet available.

The list of pantoic acid derivatives we have synthesi::ed are
listed in Table 3B.

F. Miscellaneous

A few substituted dibenzyl anilinophosphonates were prepared

by allowing the amine to react with dibenzyl phosphochloridate in

refluxing benzene. They are listed in Table 3C.

25
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III. BIOLOGICAL SCREENING DATA AND DISCUSSION OF RESULTS

-As discussed earlier, the present synthetic program on antago-
nists of pantothenic acid was based on the demonstrated antimalarial
activity in avian malaria of phenylpantothenones and amides of pantoyl-

taurine. The most active compound, i.e., SN 14622 (WR 29,224) was

- reported to be ten times as active as quinine when tested against blood-

-' induced P. gallinaceum infection in the chick. 4'1 1'1 2 More recently,
Trager has shown the in vitro inhibitory effect of SN 14622 on P.
lophurae, P. coatneyi, and P. falciparum developing intracellularly.7

Unfortunately, SN 14622 is not being picked up' in the present WRAIR

screens in mice (P. berghei), chicks (P. gallinaceum) and mosquitoes.
Our target compounds so far tested, except WR 61467, AE 96096 and AF 14571,
have shown marginal activity at best in mize and chicks. Hewever, a few
of our compounds were tested by Dr. Trager in his in vitro screen.8b He
has found WR 35393 to be as active as SN 14622 and WR 54036 much moreIt :active than SN 14622 (Table 4a and 4b).

I t f C~-~sO 2 CHCHNHCO--CH2  Cl l NHSOCH2 CNHCOCH-C-CH-CH
H CH3 OH OH CH3 OH

SN 14622 (WR 29,224) WR 35393
A (+ isomer)

CH 3 CH 3
CH3 CHH NHSO NHCOCH-C-CH-CH 

NUHSO CH NHCOCH--CH 2 OAc Ac222cz z L I I I
OH CH3 OH

4R 54036 (+ isomer)

~The non reproducibility of the activity of SN 14622 in the

present W AIR chick screen is both disappointing and puzzling. To us
it seens the difference lles in the test procedure. In the present
screen the drug is administered to the chick either subcutaneously or
per os immediately after infection as a single dose, whereas in the
World War II program the drug-diet method was used'4 and the administration
of the drug was begun one day before infection and was continued for four
days after infection. ?erhaps in the present test method the lack of
activity is due to insufficient levels of the drug in the blood. We
suggest that the method used for testing SN 14622 (see reference 14)-. |should be repeat.-d and used as a standard protocol method for these com-

pounds. We have been informed, however, that WR 54036, which is most

*2
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active in Trager's screen, has been selected for advanced screening in
the monkey. 10 In view of the diffarence in activity in the two chick
screens, we would recommend that due consideration be given to having
adequate drug levels in the blood tn the test procedure to be used in
the monkey screen. This whole question has been brought to the attention
of WRAIR.

Among pantoic acid derivatives WR 61467 is curative in mice
(Rane screea) at 320 mg/kg and is active at 160 mgikg. It is more active
than sulfadiazine. It is inactive in Trager's in vitro screen (Table 4b).
This latter inactivity of WR b1467 is perhaps due to the presence of the
acetate group which is not hydrolyzed in the in vitro sys':em and thus is
not available for phosphorylation, etc. Vith the prebent data it is
difficult to assess whether its activity is due to hydrolysis in vivo to
sulfadiazine. Some light may be thrown on this aspect when some results

from the Trager screen become available on compound 16 (R' = -Py-So 2HJ )
which has a free terminal hydroxyl group. 2 2

Similarly AE 96096 (Fanasil derivative) and AF 14571 (Kelfizina
derivative) are active at 40 mg/kg and 160 mg/kg respectively in the Rane
screen. Further data on these compounds is not yet available. We would .

recommend advanced biological evaluation of these for (a) testing against
resistant strain- as possible candi e compounds and (b) comparison with
sulfas which are at present being admittistered in combination with pyri-
.tethamine. These compounds will be most interesting if their activity
is based on something different than hydrolysis in vivo to the corresponding .

sulfas.

I

I
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TABLE 1. Biclogicl Results of ?henyvantothe-c-es and PantovItaurine Derivatives

Mice

Survival i me, dars
Dose Mean Toxic

- entification Co=vol,d =Z/I._ treated coa.cro! cha,- e Deaths

A. Ar acas of Phen lpantotheno-e
tACPJ

. *3
R CH CH

IAc an OAc

ADL 14155-32 S - 20 6.2 6.2 0.0 0
ao .so 6.1 6.2 0.0 ca

320 . 6.2 0.0 co

ADL 14155-25 CH 0R 0 6.2 6.2 0.0 O3 40 6.4 6.2 0.2 00!W -064-76160 6.z 6.2 0.2 00

io 1 6.4 6.1 0.3 0
AD!. 14155-35 c -/'-oR 40 06.4 6.A G.O

160 6.6 6.! 0.5 00

i

B. A -des of .-. er!azoi-1taurIn

CF.,

3

RD C2Zi oy n :1: 0.

40 6.8 6.5 0.3 0", D 115-2 '0-R 1-6 0 7.0 6.5 0. 5 0A,. 3 5- 640 8.2 6.5 1.7 00

.R 35393 .1 0
..T -  0 7.6 6-5 !. ! 0

A.DL 14"55-26 C1 060 8.4 6.5 1.9

-35393 6.40 9.2 6.5 2.7 O
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Bird Mosquito

Survival Time, days Percent
'ose Mean Toxic Dose Toxic Abnormal Suppression Synthesis

treated control change Deaths % conc Deaths Ooysts oocysts sporozoites cn Page

1 (23)*

I (23)

Ai
60 5.0 4.2 0.8 00
1 120 5.0 4.2 0.8 00 I (24)

- 240 5.0 4.2 0.8 00

120 4.0 3.6 0.4 00
240 4.0 3.6 0.4 00 I (25)
480 4.0 3.6 0.4 00

1 120 4.0 3.5 0.5 00 1 (27)

J.. *Annual Report I, p. 23
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TABLE 1. (contd)

Mice

Survival Time, days
Dose Mean Toxic

Identification Compound mg/kg treated control change Deaths ""

ADL 14155-27 F- -NHSO 2-R

WR 35395

ADL 14155-28 CH - NHS0_ R  40 6.4 6.1 0.3 003 2  160 6.6 6.1 0.5 00

WR 35392 640 7.0 6.1 0.9 03

ADL 14155-29 CH30 3- 6  -NHSO2-R

WR 52410

OCH 
3

40 6.6 6.2 0.4 00
ADL 14155-30 CI -NHSO -R 160 6.6 6.2 0.4 00
WR 40648 640 7.0 6.2 0.8 02

OCH3
OCH3  40 6.4 6.1 0.3 00

ADL 14155-31A CH30 -NHSO 2-R 160 6.8 6.1 0.7 00

WR 45492 640 6.8 6.1 0.7 00

F

40 6.2 6.2 - 00
ADL 14155-47 F -NHSO2-R 160 6.4 6.2 0.2 00
WR 74107 640 6.8 6.2 0.6 00

F
40 6.2 (7.0) 6.1 (6.2) 0.1 (0.8) 00

ADL 14155-48 NHSO2-R 160 6.2 (7.0) 6.1 (6.2) 0.1 (0.8) 00

WR 74110 640 6.4 (7.4) 6.1 (6.2) 0.3 (1.2) 00

F
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Bird Mosquito

Survival Time, days Percent,Dose Mean -Toxic Dose Toxic Abnormal Suppression Synthesis

± treated control change Deaths % conc Deaths Oocysts oocysts I ozoit s on Page

I (28)

120 4.0 3.6 0.4 00
240 4.0 3.6 0.4 00 I (29)
480 4.0 3.6 0.4 00

' II (30)

I(32)

1~ 1(34)

120 4.0 3.6 0.4 00
I 40 4.0 3.6 0.4 00 II (26)*

480 4.0 3.6 0.4 00)T
"11 (25)

120 4.0 3.6 0.4 00 0.1 17 0 0 0

ii

*Annual Report II, p. 26
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TABLE 1. (c~ntd)

Mice

Survival Time, days

Dose tean Toxic

Identification Compound treated control chanqte Deaths

NHSO2-R 40 6.2 6.1 0.1 00

ADL 14155-49 160 6.2 6.1 0.1 00

WR 76219 640 6.2 6.1 0.1 00

40 6.4 6.4 0.G 00

ADL 15056-8 160 6.6 6.4 0.2 00

WR 91946 NHS02-R 640 6.6 6.4 0.2 00

C. Amides of Pz.ntoyltaurine

CHH3  .

R CH CH NHCOH-C-CH
22 1 2

OH H 3 OH

ADL 14155-34 FO NHSO2-R levo(-)

WR 44247

ADL 14155-36 F O -NHSO 2-R dextro(+)

WR 44323

H3 40 6.4 6.1 0.3 00

ADL 14155-37 CI _ NHSO 2-R 160 6.4 6.1 0.3 00 ""

WR 52409 dextro(+) 640 7.0 6.1 0.9 00

OCH
3

CH3  
40 6.2 6.1 0.1 00

ADL 14155-38A CH30 -NHSO -R 160 6.4 6.1 0.3 00
3 2

WR 54035 3 dextro(+) 640 6.4 6.1 0.3 00

Cl
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3Bird Mosquito

Survival Time, days Percent

OSM Mean Toxic Dose Toxic Abnormal Suppression Synthesis

____ treated control change Deaths Z conc Deaths Oocysts oocysts sporozoites on Page.

11 (27)

I, I

60 3,8 3.2 0.6 00

120 3.8 3.2 0.6 00 II (28)

240 3.8 3.2 0.6 00

I I (35) i
I
I I (36)

I
120 4.0 3.5 0.5 C0 I (36)

I 0.001 90 )
0.01 1i - - - 1 (37)

0.1 9 0 0 0

I
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TABLE 1. (contd)

Mice

Survival Timel days

Dose Mean Toxic

Identification Compound mg/kg treated control chanze Deaths

F

ADL 14155-44 NHSO2-R dextro(+)

WR 66440

F

ADL 14155-45 F-NHSO2R dextro(+)

WR 66439

OCH 3  40 6.8 6.1 0.7 00

ADL 14155-39 ,, dextro(+) 160 6.8 6.1 0.7 00

640 7.0 6.1 0.9 00
WR 54036 J? I O-R

40 6.2 6.1 0.1 00

ADL 15056-4 [ 160 6.2 6.1 0.1 00

WR 87796 NHSO2-R 640 6.2 6.1 0.1 00

40 6.8 6.4 0.4 00

ADL 15337-24 CH 0 160 6.8 6.4 0.4 00

AC 64236 Nfd dextro(+) 640 7.0 6.4 0.6 00

10 6.4 6.1 0.3 00
AL 15337-35 ('\X4n -R 40 6.6 6.1 0.5 00

AD 21709 _ dextro(+) 60 6.6 6.1 0.5 00
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_ Bird Mosquito

Survival Time, days Percent

Mean Toxic Dose Toxic Abnormal Suppression Synthesis
Tq,/_g treated control change Deaths % conc Deaths Oocysts oocysts sporozoites on Page

III 1 (39)

I I~ 1(40) j
0.001 6 - - -

0.01 9 - - - I(42)
0.1 31 - -

I '

0.1 0 0 0 0 11(30)

i (32)

T
10 4.0 3.9 0.1 00
20. v I n 01 0 69

40 4.0 3.9 0.1 00

80 4.0 3.9 0.1 00
--160 4.0 3.9 0.1 00

320 4.0 3.9 0.1 00
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TABLE 1. (contd)

Mice

Survival Time, days

Dose Mean Toxic
Identification Compound Eg/kg treated control change Deaths

D. 2-Amino-N-Substituted Sulfonamide

40 6.2 6.2 0.0 00
ADL 14143-29 F- -NHSO2CH2CH2NH 2  160 6.4 6.2 0.2 00

WR 40645 640 6.4 6.2 0.2 00

0CI13  40 6.2 6.2 0.0 00

ADL 14143-52 C1 P -NHSOCH2CH22 160 7.0 6.2 0.8 02

WR 40649 2CH 640 0.0 6.2 0.0 05

3

CH3  40 6.2 6.2 - 00

ADL 14143-47 CH 30 -NHSO 2CH2CH2NH2 160 6.2 6.2 - 00

WR 61463 640 6.2 6.2 - 00

Cl

20 6.4 6.2 0.2 00
ADL 14421-33 NHSO2 CH 2CH2 NH2 80 6.8 6.2 0.6 00

WR 61466 320 6.8 6.2 0.6 00

F
40 6.2 6.2 - 00

ADL 16221-32 F -NHSO 2CH 2CH2 NH2  160 6.2 6.2 - 00

JR 61462 640 6.2 6.- - 00

CH3  40 6.4 6.2 0.2 00

ADL 14421-12 160 7.0 6.2 0.8 03
Wa512640 - 6.2 - 05

WR 52112 NHSO 2 CH2 CH2 NH2 6

40 7.0 6.1 0.9 00

ADL 14421--9 .. %NHSO 2CH2 CH NH2  160 7.2 6.1 1.1 00

WR 45823 N -- 640 7.4 6.1 1.3 00
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Bird Mosquito

Survival Time, days Percent

Dose Mean Toxic Dose Toxic Abnormal Suppression Synthesis

j R i/kg treated control change Deaths % conc Deaths Oocysts oocysts sporozoites on._a e

I
I 1 (28)

i 1(32)

II
I I 8

-(33)

I
I (38)

I 1 (40)

I
0.1 57 0 0 0 I1)

I (43)

I
,I
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TABLE 1. (contd)

Mice

Survival Time, days
Dose Mean To) ic

Identification Compound m/k rreared control char Deaths

40 7.0 6.4 0.6 00
ADL 15537-20 CH30 NUSO CH CH NH 160 7.2 6.4 0.8 00

AC 64245 2 2 2 640 7.6 6.4 1.2 00

ADL 15337-27 / -NHSO2CH 2CH 2NH ° 2HC1

AD 21736

E. Phthalimides

40 7.2 6.5 0.7 00
ADL 14143-49A (f\\-NHSO 2CH2 CH2 R 160 7.6 6.5 1.1 00

WR 35396 640 8.4 6.5 1.9 00

20 6.2 6.1 0.1 00
ADL 14143-49B C1NHSO 2CH2CH2R 80 6.4 6.1 0.3 00

WR 38441 320 6.4 6.1 0.3 00

20 6.2 6.1 0.1 00
ADL 14143-27 F f\ HSO-2CH2CH2R 80 6.2 6.1 3.i w0

WR 38443 320 7.0 6.1 0.9 02

20 6.8 6.1 0.7 00
ADL 14143-50A CH3  -NHSO2CH2CH2R 80 6.8 6.1 0.7 00 -

WR 38439 320 7.0 6.1 0.9 00
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P,

jBird '!osoui to

Survival 'Time, days Percenc
Dose Mean Toxic Dose Toxic Abnor-..a Suppression S,.nthesis
I treated control chan ge Deaths Z coac Deaths Ovsts oocysts sporozoites on Paze

II

II 11 (31)

j 70

it
SIf

1(25)

I

I

K i (29)
T

I



TABLE 1. (contd)

Mi ce

Survival Time, days"

Dose Mean Toxic

Identification Compound mg&/k treated control change Deaths

20 6.6 6.1 0.5 00
AL14143-50B CH 3 0- NHSOI)CH 2CH 2 80 6.6 6.1 0. 5 00 "

ADL144-B
-R 2 320 7.2 6.1 1.1 00

NR 38440 CH0 j- SO C 8066 61.50

OCh 3

40 6.2 6.1 0.1 00

ADL 14143-42 Ci -NHSO2 CH2CH2 R 160 6.2 6.1 0.1 00

640 7.0 6.1 0.9 03
WR 38442

OCH
3

" C H 3  
.

ADL 14143-43 CH30 -NHSO 2 CH2 CH2 R

WR 52405
Cl

40 6.2 6.2 - 00

ADL 14421-31 / NHSO2 CH 2CH 2R 160 6.6 6.2 0.4 00

WR 61464 
640 6.6 6.2 0.4 00

F

40 6.4 6.2 0.2 00

ADL #421-27 F-NHSO 2CH2C2R 160 6.4 6.2 0.2 00

640 6.4 6.2 0.2 00 ..
WR 61465

0 40 6.4 6.1 0.3 00
ADL 14421-4 r '( T 3 160 6.6 6.1 0.5 00O
WR 52408 640 7.4 6.1 1.3 00

NHSOCi2LCH2R

ADL 14143-51 NHSO2011CH R

WR 44.,Ii
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Bird Mosquito

Survival Time, days Percent
Dose Mean Toxic Dose Toxic Abnormal Suppression Synthesis

l Z !jgg treated control change Deaths % conc Deaths Oocysts oocysts sporzoites on Page

I I (30)

I I (31)

I
i I (33)

II
1 (38)I

1 [ (39)

I
0.001 6 - -

0.01 9 - - - I (41)
0.1 6 0 0 0

J 1 (43)

I 4
I

43

I



TABLE 1. (contd)

Mice

Survival Time, days
Dose Mean Toxic

Identification Compound mg/kg treated control change Deaths

ADL 14421-3 CH3 0 -NHSO 2CH2CH2R

WR 44313

NHSO 2CH22R 40 6.2 6.2 - 00
ADL 14421-19 00 160 6.2 6.2 - 00

WR 74108 CH0 3 ,"-I 640 6.2 6.2 - 00

20 6.2 6.2 - 00 -.

ADL 14421-43 80 6.2 6.2 - 00

WR 74109 NHSO CH CI2R 320 6.2 6.2 - 00
2 2 2

ADL 15337-26 0- NHSO2CH2CH2R

AD 21745

44



!

Bird Mosquito

Survival Time, days Percent

Dose Mean Toxic Dose Toxic Abnormal Suppression Synthesis

I kgtreated control change Deaths % conc Deaths Oocysts- oocvsts sporozoites on Page

I

I I1 (43)

I

S120 4.0 3.6 0.4 00
1I (26)

70I
I
a

zI
I
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TABLE 2. Biological Results of Related Sulfone Derivatives

Mice

Survival Time, days

Dose Mean Toxic
Identification Compound mg/kg treated control change Deaths

'a

A. u-Methypantoylsulfones

CH 3  .
CH2CHNHCOCH-L-CH-CH

OH CH3 OH

ADL 15056-2 (/j S-R

WR 83970

20 6.8 6.4 0.4 00
ADL 15056-3 Cl So2-R 80 6.8 6.4 0.4 00
WR 91945 320 7.0 6.4 0.6 00

40 6.6 6.2 0.4 00
ADL 15056-9 Cl- -S-R 160 6.8 6.2 0.4 00

WR 92073

B. Pantoylsulfones

H 3

R -C 2 CH2 HOH C2

H 3

40 6.4 6.4 0.0 00
ADL 15056-10 F -S-R dextro(+) 160 6.4 6.4 0.0 00

WR 91947 640 6.6 6.4 0.2 00
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3 Bird Mosquito

Survival Time, days Percent

Dose Mean Toxic Dose Toxic Abnormal Suppression Synthesis

j treated control chang&c Deaths % conc Deaths Oocysts oocysts sporozoites oE Pae

II
I

II (33)

I 60 4.0 3.2 0.8 00

120 4.0 3.2 0.8 00 01 (34)

240 4.0 3.2 0.8 00I
30 4.') 3.3 0.7 00

60 4.0 3.3 0.7 00 II (35)

120 4.0 3.3 0.7 00w

iiI
I

r
60 3.8 3.2 0.6 0

120 4.0 3.2 0.8 00 11 (36)

240 4.0 3.2 0.8 00

47
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TABLE 2. (contd)

Mice

Survival Time, days

Dose Mean Toxic
Identification Compound mg/k% treated co:,trol change Deaths

40 7.0 6.4 0.6 00

ADL 15056-16 F -So 2-R 160 7.0 6.4 0.6 00
AC 64227 dextro(+) 640 7.4 6.4 1.0 00

20 7.0 6.4 0.6 00
ADL 15056-17 F -SO-R dextro(+) 80 7.4 6.4 1.0 00
AC 64183 320 7.4 6.4 1.0 0'

C. Sulfides -HC1

40 7.2 6.1 1.1 00
ADL 14421-62 SCH 2C0I2NH 2  160 7.5 6.1 1.4 01

WR134649 640 - 6.1 - 05 '"

J 40 6.4 6.1 0.3 00

ADL 14421-61 CI -SCH 2CH 2NH2  160 6.6 6.1 0.5 00

WR 37764 640 7.0 6.1 C.9 02

ADL 15056-12 F-O -SCH2CH 2 NH2

WR 91948

.4
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5 Bird Mosquito

Survival Time, days Percent
Dose Mean Toxic Dose Toxic Abnormal Suppression SynthesisS__ /-g treated control change Deaths % conc Deaths Oocvsts oocysts spornzoites on Page

U.1 0 0 0 0 11(37)

I

I II (38)

I

I I0.1 6 0 0 0 11 (32)

0.1 0 0 0 0 11 (35)

I

II (36)
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TABLE 2. (contd)

Mice

Survival Time, days
Dose Mean Toxic

Identification Compound mg/k treated control char e Deaths

D. Sulfoxides "HC1

40 6.2 6.2 - 00
ADL 15119-7 SOCI[2CH21H2  160 6.4 6.2 0.2 00
WR 03735 640 6.4 6.2 0.2 00

40 6.2 6.2 - 00
ADL 15119-1 C1 - SOCH2CH2NH2  160 6.2 6.2 - 00

WR 87797 640 6.2 6,2 - 00

40 6.6 6.2 0.4 00
ADL 15119-10 SOCH 2CII2NH2  160 7.0 6.2 0.8 00
WR 90191 640 7.0 6.2 0.8 00

E. Sulfones -HCI

40 6.2 6.2 - 00
ADL 14421-65 So2CH2CH2NH2  160 6.4 6.2 0.2 00

WR 83969 640 6.4 6.2 0.2 00

40 6.4 6.1 0.3 00
ADL 14421-63 C1-( -SO2 CH2 CHNH2  160 6.4 6.1 0.3 00

WR 28376 640 7.0 6.1 0.9 03

40 6.8 6.4 0.4 00
ADL 15119-8 F -SO2CH2CH2NH 160 6.8 6.4 0.4 00
AC 64209 640 7.0 6.4 0.6 00

-50
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Bird Mosquito

Survi-al Time, days Percent
Dose Mean Toxic Dose Toxic Abnormal Suppression Synthesis

1 treated ccnrrol change Deaths % conc Deaths Oocysts oocysts snorozoites on Page

I

0.1 51 0 25 50* I (39)
0.1 3 0 0 0

I
I 0.1 14 0 0 0 11 (39)

II

1 0.1 0 0 0 0 11 (38)

II

0.1 9 0 25 0 II (39)

I
I

11 (33)

i
0.1 3 0 0 0 H1 (37)

*Partial Sporozoite Suppression

I5
Si±



TABLE 3. Biological Results of Other Analogs, Pantoic Acid Der vatives
and Miscellaneous Compounds

Mice

Survival Time, days

Dose Mean Toxic

Ideicificacion Compound mg/kg treated control chaie Deaths

A. Other Analogs

R = CH2 ClI NUCOCH 2CII 2CHI2 O-

N 40 6.2 6.2 - 00
ADL 15056-7 \ NHSO2 -R 160 6.4 6.2 0.2 00

WR 90192 N 640 6.4 6.2 0.2 00

40 6.6 6.2 0.4 COG -

ADL 15056-1 S-R 160 6.6 6.2 0.4 00
WR 83971 640 6.8 6.2 0.6 00

40 6.4 6.2 0.2 00

ADL 14421-75 Cl S-R 160 6.v 6.2 0.4 00

WR 84131 640 6.8 6.2 0.6 00

40 5.2 6.2 - 00
ADL 15119-11 F- S-R 160 6.4 6.2 0.2 00

WR 87798 640 6.4 6.2 0.2 00

40 7.0 6.4 0.6 00

ADL 15056-14 SO-R 160 7.2 6.4 0.8 00

AC 64254 640 7.6 6.4 1.2 00

40 6.2 6.2 - 00
ADL 15119-6 So 2-R 160 6.2 6.2 - 0

WR 84130 640 6.2 6.2 - 00

52



II

I Bird sMosrue oto

Survival Ti=e, days Percent
D ose_ M ea n  

Toxic Dose Toxic Abor .l Suppression Svnthes-s,._ treated control shan e Deaths -M conc Deaths Oocvst._ oocysts s oozoies on Pa e

I I
60 4.0 3.7 0.3 00 0.1 3 0 0 0 11(0)I

| 60 4.0 3.7 0.3 00 11 (o0 1
I

60 4.0 3.7 0.3 00
120 4.0 3.7 0.3 00 0.i 9 0 0 0i '"1
? 40 4.0 3.7 0.3 00I

1 17 3 0 0 11 (41)

I 0.! 3 0 25
0. ! -,- 0 2 i ( !I

i .C 4.0 3.7 0.3 00
120 1.0 3.7 '1.3 00 0.1 29 0 0 Ii (-2)2-0 4.0 3.7 0.3 00

*Part'a! Snorozoite Suppression

I



TABLEi 3. (contd)

Mice
Survival Time, days

Dose Mean 
Toxic

dentificaton Compound uglkg treat e& control chane Deaths

40 6.2 6.2 - 00
ADL 14155-52 Cl _SO2_-R 160 6.2 6.2 - 00
JR 77537 -640 6.2 6.2 _ 00 --

-wCH3

R' COCH-I-CH OH

1 2CH3 

CH3. 20 6.2 6.2 0.0 00ADL 15056-20 C CIHNH.R' dextro(+) 80 6.2 6.2 0.0 00
AE 96087 M 3  320 6.2 6.2 0.0 00

1 320 6.2 6.1 0.1 00

15056-21 OfJ).CHCH CH C: 1HR 0 6.2 6.1 0.3 00
2 2.)NH-R' 40 6.4 6.1 0.3 O00AF 14606 extro(+) 160 6.4 6.1 0.3 00

20 b.2 6.1 0.1 00 
-*

15537-67 NH-R' dextro(+) 80 6.2 6.1 0.1 00AF 14580 320 6.2 6.1 0.1 00

15337-68 3 
20 6.2 6.1 0.1 00

1 7 3 NCH2 CH2 CH2NH-R' 80 6.4 6.1 0.3 00AF 14599 3 dext-o(+) 320 6.4 6.1 0.3 C-0

15337-69

AS 34783 H 2NH-R' dextro(+)

5 4 
-



I
Bird Mosquito

Survival Time, dys Pe:cent
Dose Mean Toxic Dose Toxic Abnormal Suppression Synthesis

gtreated control change Deaths % conc Deaths Oocysts oocysts sporozoites on Page

I 30 4.0 3.6 0.4 00

60 4.0 3.6 0.4 00 II (42)

1 20 4.0 3.6 0.4 00

I

I .. 7.5 4.0 3.3 0.7 00
15 4.0 3.3 0.7 00
30 4.0 3.3 0.7 00 0.1 34 0 25 0 71

60 4.0 3.3 0.7 00
120 4.0 3.3 0.7 00
240 4.0 3.3 0.7 00

71

0.1 57 0 0 0 71I

1 0.1 57 0 0 0 72

I 1 72

I
55

'I



--- 
I-

TABLE 3. (contd)

Mice

Survival Time, days
Dose Mean Toxic

Identification Compound g/kg treated control chanpe Deaths -"

15337-71 2 NCH2CHNH-R' levo(-)

AS 34809 2 5

10 6.2 6.1 0.1 00 ""
1061CH 40 6.4 6.1 0.3 00

150 6-1 3340 6.4 6.1 0.3 00

AD 88937 CH

O2CH 2CH2NHCOCH2 CCH 2OH

CH 3

CH
15337-42 CH 1CH-.CH-CONHCHCOONa1 i- I
AE 86536 OH CH3 Un

~CHI) 0
~I -  O.H

15458-8R 2  C1 \-IHSO 2CH 2CH NHCOH-C-CH^O-- "

AE 09655 OH

3*

I
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_ _Bird Mosguito

Survival Time, days Percent
Dose Mean Toxic Dose Toxic Abnormal Suppression Synthesis

I 2L/k treated control change Deaths % conc Deaths Oocysts oocvsts sprozoites on Page

10 3.8 3.3 0.0 00
2, 3.8 3.8 0.0 00

I 40 4.0 3.8 0.2 00 73

80 4.0 3.8 0.2 00
160 4.0 3.8 0.2 00
320 4.0 3.8 0.2 00

I 
10 4.0 3.0 1.0 00

20 3.8 3.0 0.8 00
40 4.0 3.0 1.0 00

734
80 4.0 3.0 1.0 0

160 4.0 3.0 1.0 00

320 4.0 3.0 1.0 00

I

1 2.5 3.0 3.0 0.0 0

5 3.0 3.0 0.0 00

10 3.0 3.0 0.0 00
75

-! u1j 3.0 3.0 0.0 00
., 40 3.0 3.0 0.0 00

so 3.4 3.0 0.4 00

I

I
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TBLE 3. (contd)

Mice

Survival Time, days
Dose Mean Toxic

Identification Compoun! m/k& treated control chan oe Deaths

B. Pantoic Acid Derivatives

ADL 15337-22 1OCH3 40 7.0 6.4 0.6 00

AC 64192 S 160 7.0 6.4 0.6 00
640 7.0 6.4 0.6 00

O~CH 3

ADL 15337-32 
.

AD 21727 14

)qCH 3

CH3

2 I3
R - COCH-C-CH-CH3

OAc CH3 OAc

ADL 14155-43

WR 61467
cues

00 20 8.6 6.2 2.4 00
N,00 40 9.4 6.2 3.2 00

N_ ..0 _NHR2 00 80 10.6 6.2 4.4A 00
00 160 14.0 6.2 7.8 00

04 320 - 6.2 - 00
04 640 - 6.2 - 01
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Bird Mosquito

Survival Time, days Percent
Dose Nean Toxic Dose Toxic Abnormal Suppression Synthesis

& g/kg treated control change Deaths % conc Deaths Oocvsts oocysts S21 rozoites on Page

II
0.01 6 0 0 0 II (44)
0.1 100

I Iii Ii75

I I
II

0.0001 6 - - -

0.01 6 - - - I (44)

0.1 3 0 0 0

T
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TABLE 3. (contd)

Bird

Survival Time, days
Dose Mean Toxic

Identification Compound mg/k treated control change Deaths

ADL 14155-46 
CII 3

WR 68826 - H. 2NH-R

CH
33 -3

R = COCI-C-CH,

C 6 H5 CH 2  1II3 OAc

15337-51 - HSO NH-R

AD 88955

15337-70 FSO2.i-R3

AS 34792

15337-72 HR3
AS 34818 J.4'

15897-2 NH-R3
AT 14982

CH3
4 - COCH-C-CH OH

C6 H5 CI2 0 CE3

15337-53 NHSO 1NHR4  10 6.4 6.1 0.3 00
AD 83964 \ N 2 ..,, 40 6.4 6.1 0.3 00

160 7.6 6.1 1.5 00
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Bird Mosquito

Survival Time, days Percent
Dose Mean Toxic Dose Toxic Abnormal Suppression Syntnesis

S mg/kg treated control change Deaths % conc Deaths Oocysts oocysts sporozoites on Page

L 0.001 20 - - (

j0.01 0 - 25 - 11 (43)

0.1 46 0 25 0

.I

II
7 7

I!

I
II 78

itt

78

L79I ,
UtI

10 3.6 3.0 0.6 00
20 3.8 3.0 0.8 00
10 3.8 3.0 0.8 00

so 3.4 3.0 0.4 00
I60 4.0 3.0 1.0 00 80

4 20 4.0 3.0 1.0 00
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TABLE 3. (contd)

Mice

Survival Time, days
Dose Mean Toxic

Identification Compound mg/kg treated control change Deaths

CH 3 20 6.4 6.2 0.2 0015337-60 80 6.6 6.2 0.4 00 -
"* 8 . 320 6.6 6.2 0.4 00AE 86554 N R4

10 6.6 6.1 0.5 00
4i 20 7.2 6.1 1.1 00

15337-62 _ -NHSO-) ) -NH-R4  40 8.2 6.1 2.1 00

AF 14571 N 80 8.8 6.1 2.7 00OCli3  14 day 160 11.7 6.1 5.6 00

alive 320 12.0 6.1 5.9 00

20 9.8 6.1 3.7 00
15337-63 " 40 15.5 6.1 9.4 00 ""

AE 9609 s0 15.7 6.1 9.6 00

160 - 6.1 - 00
l 14 dayj 320 - 6.1 - 00

OCH3 OCH3 alive 640 6.1 00

C. Miscellaneous

0~00CH2 C6 H. ""

R-P
O0CHIC0H

40 7.2 6.4 0.8 00
ADL 15458-1 NH-R 160 7.2 6.4 0.8 00

AC 64218 640 7.6 6.4 1.2 00

1.-, 58-12 Sr- .'H-R -

AE 48983
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I
Bird Mosquito

Survival Time, days Percent
Dose Mean Toxic Dose Toxic Abnormal Sunpression Synthesis
ng/kg treated control change Deaths % conc Deaths oocvsts oocvsts spolmoites on Page

ii 80

1so

:181

15 4.0 3.3 0.7 00
30 4.0 3.3 0.7 00
60 4.0 3.3 0.7 00 O.1 29 0 0 0 82

120 4.0 3.3 0.7 00
240 4.0 3.3 0.7 00

4 ,80 4.0 3.3 0.7 00

iI
1 0 3.6 3.3 0.3 00

I 20 3.6 3.3 0.3 00
-0 3.6 3.3 0.3 00 0.1 3 0 0 0 II (44)

so 3.6 3.3 0.3 00
160 4.0 3.3 0.7 00
320 4.0 3.3 0.7 00

[ 6



TABLE 3. (contd)

Mice

Survival Time, days

Dose :fean Toxic
Identification Compound g treated control change Deaths

15458-13 CH3 O j-NH-R

AE 48974

15458-14 CH2 -ri-R

AE 48965

15458-18 ;-R

AS 34774

15337-58 S0-41

AE 86545
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Bird .osqui to _

Survival Time davs Perceat
Dose 'lean Toxic Dose Toxic Abro'=al Suppression Synthesis

treated control charne Deaths Z conc Deaths Ooevsts oocysts sDo-ozoites on Page

! !

10 3.6 3.3 0.3 00
20 3.6 3.3 0 3 00
40 3.6 3.3 0.3 00 85
80 3.6 3.3 0.3 00
L60 3.6 3.3 0.3 00
320 3.6 3.3 0.3 00

I
85

I
I 86

I

I

I
I

I
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Table 4a

Activity of Compounds in Trager's In Vitro Screena

Parasites per 10,000 red 
ceilsb

Flask No. Addition Conc Day 1 "
ug/ml R Tr ES LS G Abnormal Total

1 0 2 6 34 1 1 44
2 H2 0 2 1 27 0 1 31

3 WR 75 0 i 11 3 2 10 37
4 54036A 0 L4 1 0 0 10 25

5 WR 0 4 9 36 0 0 49
6 54036A 25 1 9 12 27 0 0 49

7 WR 0 12 6 9 0 7 34
8 35393B 0 8 7 10 0 32

9 SN 0 4 4 8 0 7 23
10 14622 0 3 13 29 0 9 54

11 WR 0 2 2 38 2 1 45 ""
12 68826A 25 0 2 2 42 0 1 48

a) W. Trager, Rockefeller University, Personal Comunication..

b) At time 0 count was 45 to 55 per 10,000 red cells, of which nearly all
were young uninucleate trophozoites.
R - rings; Tr 1-nucleate; ES - Binucleate forms; LS - Forms with 3 or
more nuclei; G - Gametocytes.

c) The abnormal parasites were chiefly rather large 1-nucleate forms with
a large nucleus, one or more large pigment masses and some small vacuoles. --

They ntill showed a good differential stain.

Parasites per 10,000 red cells
Flask No. Addition Conc Day I. Day 2

USIml Totald R Tr ES LS G Abnormal Total

1 31 43 11 0 2 1 0 57
2 H2 12 66 4 0 2 0 0 72

3 WR 9 0 0 0 0 0 5 5
4 54036A 17 0 0 0 0 0 4 4

5 WR 18 0 1 1 1 0 1 4
6 54036A 8 0 1 1 1 0 1 4

7 WR 12 4 0 1 1 0 4 10
8 3539?7s 16 0 1 0 3 0 6 10

9 SN 75 25 1 1 0 5 0 2 9
10 14622 4 0 0 0 2 0 3 5

11 WR 13 32 1 0 4 0 0 37
12 68826A 25 10 43 0 0 5 1 1 50 -

d) On day 1, after ccntrifugation and resuspension of the cells in frctsh medium, ""
they received, per flask, 0.3 ml of fresh uninfected monkey blood thereby
reducing the count of parasites per 10,000 red cells to about one-third to
one-half its previous value.
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Table 4b

Parasites per 10,000 red cellse

Flask No. Addition Conc Day 1 Total

gg/ml R Tr ES LS G Abnormal Normal

1 0 5 10 9 0 0 24
2 2 0 4 13 8 0 0 25

3 WR 0 12 15 2 0 3 2937
4 54036A 0 9 14 0 0 3 2-

5 R 0 8 4 0 0 7 12
6 54036A 0 6 4 0 0 q 10
7 WR 0 4 10 12 0 2 26
8 61467 0 3 7 13 2 3 25

9 WR 0 6 13 12 1 1 32

10 61467 150 0 11 22 30 4 1 47

e) At time 0 count was 36 to 42 per 10,O ":> red cells of which 10 to 17Swere rings and the rest young uninu ,I--e trophozoites.
R = rings; Tr - 1-nucleate; ES - 2-3 nu -lei; LS - Forms with 4 or
more nuclei; G = gametocytes.

f) Abnormalities were of several types, stil; cl:arly recognizable as

parasites, usually with I nucleus.

Parasites per i'.00 red cells
Flask No. Addition Conc Day Id  Day 2 Total

Ug/ml Total R Tr ES LS G Abnormal Normal

1 11 19 1 2 8 4 0 34
2 0 8 22 0 0 6 5 33

LLS3 WR 22 0 4 0 1 0 8 5
4 54036A 37 13 0 4 1 0 2 5 7

F-5 WR 75 8 1 1 0 0 0 4 216 54036A 4 0 1 0 0 0 5 1
7 WR 14 19 0 0 5 1 3 25
8 61467 12 10 1 0 6 3 1 20

L 9 WR 15 14 0 1 7 2 2 24

10 61467 150 18 16 0 0 7 1 4 24

; I.
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IV. EXPERIMENTAL DEAILS

Melting points are uncorrected. Analyses were by Spang Micro-
analytical Laboratories, Ann Arbor, Mich., znd Ga.bratth icroanalytical
Laboratories, Knoxville, Tenn. Nr spe--ttra were ottained on a Varian,Model A-60 spectrometer. Peak positions are reported in terms of parts
per million from tetramethylsilane. Ultraviolet absorption spectra were
detemined on a Beckman, DK-lA recording spectrophotometer. Infrared
spectra were recorded on a Perkin-Elmer 237 spectrometer.

Copies of all spectra are on file az Arthur D, Little, Inc.,
:1 and are available on request.

t(+)-N- [2-[(2-Pyrazinyl)sulfamol]ethyl]-2,4-dihydroy-3,3-diethylbutyramile
(AD 21709)

-3.0 g (0.015 mole) of 2-amino-pN-(2-pyrazinl)ethanes4lfonamide 3
was suspended in absolute alcohol and an alcohol solution containing oneequivalent of freshly prepared potassium ethoxide was added. After re-

Ifluxing for one hour, the solution was cooled and ethanol was removed
on :he vacuum rotary evaporator. After drying for two hours in acuo,
the potassium salt was powdered and combined with 2.2 g (0.017 mole) of

-(-)-a-hydroxy-B, -dimethyl-y-butyrolac:tone (Pfaltz and Bauer, Inc.).
The mixture was heated at 115-120" or 2$ hr. The residue was dissolved
in a small amount of water and neutrali;'-zd with dilute (152) hydrochloric
acid. This solution was evaporated to drvness and the residue extracted
with absolute alcohol. The extract was 1x,,porated to a brown gum. Tr-
turation with ethanol gave 0.8 g of beige rolid which was removed by
filtration. The filtrate was concentrate, and chromatographed through a
column of silicic acid (100 mesh) using ircreasing quantities of meth.inol
in chloroform. The fraction eluted with 25Z methanol/chloroform contaned
the amide (0.6 g). This fraction was coob ied with the beige solid and
tecrystallized several t...s from ethanol/-.- Iher. Total yield was 1.3 g
(26S)te powder, 3 +16.9 (ethano]. up 162-165.
Anal. Calcd fur C 2H2N405S: C, 43.37; H, ;.06; N, 16.83. Found: C,
43.46; H, 5.83; N, 16.51.

.EtOH ^
-The amide showed ultraviolet absorption bands at Et-" 297 t j

(log c 3.54), 282 nu (log c 3.58), 245 mo c 3.79) and 2!rmu (log C
3.99) and infrared bands (KBr) at 3400, 1645 and 1055 cm -I.

A 1.3 g sample (15337-35) was submitted on April 22, 1968,
for testing in the WRAIR malaria screan.

BY
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N-(2-((3-uiinuclidiny)sulfacoylethyllphthalinide Hydrochloride (AD 21745)

To 20.0 g (0.1 mole) of 3-azninoquinuclidine dihydrochloride

suspended in chloroform wcs added with vlgorcus stirring an aqueous

solution of 8.0 g (0.2 mole) of sodium hydroxide. The chloroform laver

was separated, washed, dried and evaporated to give 11.0 g of 3-amino-
quinuclidine (beige solid - very hygroscopic). Finely pFw.dered 2-phthal-

imidoethanesulfonyl chloride (24.0 g, 0.088 mole) was added slowly and
with stirring to r pyridine sGlution (75 ml) of 3-ainoqu-nuclidine

(11.9 g, 0.088 mole). The reaction nixture -as cooled and stirred
vigorously during the addition and for another one hour. During this
time the orange solution changes to a solid yellow-iehite -mass. Ethyl
ether was added and the mixture stirred at rooa te -perature for one hour.
The m -ture was filtered and the solid was washed well with ether. After

drying _n vacuo, the solid was recrystallized first frc. water and then
methanol to give 17.0 g (45%) white powder, mp 258-260.
Anal. Calcd for C17H2 1N304S-HC1; C, 51.06; H, 5.54; N, 10.51. Found:
C, 50.95; H, '..48; N, 10.46.

Nor spectrum (DMSOd6) 2.0 (nultiplet, area 4), 3.33 (multiplet,
8), 3.9 (multiplet, 4), 7.98 (singlet, 4), 8.15 (broad, 1 D20 exchange).

A 0.5 g sample (15337-26) was submitted on April 22, 1968, for
testing in the WRAIR malaria screen.

2-Amino-N-(3-qui uclidinyl)ethanesulforamide Dihydrochloride (AD 21736)

To 17.0 g (0.024 mole) of N-[2-[(3-quinuclidinyl)sulfa=oyl]
ethyllphthaliaide hydrochloride suspended in hot absolute ethanol was
added one equivalent of freshly prepared potassium ethoxide solution.
After filtration, the solution was adjusted to 125 ml of 95% ethanol and
2.45 g (0.042 mole) of hydrazine hydrate (852) was added. The mixture
was refluxed with stirring for three hours and the excess ethanol was
removed on the rotary evaporator. The residue was suspended in approxi-

mately 75 =l of wam water and made acid to Congo red with di.ute (152)
hydrochloric acid. After stirring for fifteen minutes, the rixture was

cooled and filtered. The water was evaporated to give a clerr viscous
oil which solidified upon trituration with methanol. This solid re-
crystallized from methanol-water as 9.0 g of white granules, ap 247-249'.

Anal. Caled for C9H 19N302S.2HC1: C, 35.30; H, 6.91; N, 13.72. Found:
C, 35.41; H, 6.92; N, 13.73.1z1I

A 0 5 g sample (15337-27) was submitted on April 22, 1968, for
testing in the WRAIR malaria screen.

7!
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(+) 2,4-Dihydroxy-3,3-dimeth:i-!N-isoprpylbut,:ranide (AE 96087)

4.0 g (O.G3 .='e) of (-) -a-hydroxy-5,-S-di-m-ethyl-y-butyrolactone
was heated tith ePererss isoiropylanine at 1100 for 4 hr with occasional
stirring. .o solurio. ri resulting clear viscous liquid in a small
quantity of ethyl acertLe .as chromatographed through a colmm of silicic
acid (100 mesh) with the sa e solvent. Tne fraction which showed one
spot in tic and had bulk c- the material was collected. it was washed
with "1 hydrochloric acid solution followed by sodiu bicarbonate solution
and finally with water. -,fter drying the solvent was re=oved to leave
3.6 g (642) of a golden g.= jea] 0 +47.40 (ethanol).

A Anal. Calcd for C.icH.NO,: C, 57.1!; H, 10.12; , 2.4. Found: C, 56.89;
- H, 10.13; N, 7.33.

It showed infrazred bards (KBr) at 3350 and 1640 en -  A 2.9 g
sample (15056-20) was sut.itted on August 30, 1968 for testing in the
WRAIR malaria screen.

* (+)-2 ,4-Dihvdrox--3 , 3-rd mthyl-N- [(4-cyclohexyl)butyl]butZyraide (AF 14606)

!: 2.6 g (0.02 13le) of (-)--a-hydroxy-S,-d'inethyl-y-butyrolactone
was conbined w-ith 3.50 g (0.0225 mole) of 4-cyclohexylbutylanine and
heated at 100* for thre e hours. The viscous residue wa- dissolved in
chloroform and chromatographed using silicic acid (100 mesh). The

3 desired product was eluted with 52 methanollchlo:oform, and evaporation
of solvents gave 3.8 g of a colorless oil. Analysis indicated trace
zounts of lactone present. The compound was purified by dissolvi:g in

Tethyl acetate and wa;hing with dilute hydrochloric acid followed by
sodium bicarbonate s-lution and water. After drylng over sodium sulfate
the soivent was Lvaporated, and the colorless residue was dissolved in

T a small quantity of ethyl ether. Petroleum ether was added and the
mixture v-as cooled vntil the compound separated into --n oily layer.
This process was reeated an additional two times. Total yield v-as 3.5 g

4(64A) of colorlezs ;-tt with (]J 3 +40.1 (95% ethanol).
Anal. Caicd for Cj(H1N0 3 : C, 67.33; H, 10.95; N, 4.91. Found: C,

* 67.03; H, 11.9; N, 4.79.

The a=iee showed infrared bands at 3380 and 1650 1.

A 2.5 g sample (15056-21) was submitted on September 30, 1968,
for testing in te WRAIR malaria screen.

(+)-2,4-Dihydro~r.-3,3-dimethvl-N-cyclohexylbutyram-ide (AF 14581)

3.25 & (0.025 mole) of (-)-a-hydroxv-s, -d iethyl-y-butyro-
lactone was comi:.ined trh 2.50 g (0.025 mole) of cyclohexylamine and

* 7~heated at 110-1200 for four hours with occasional stirring. The
i-A reaction nixt.,,e crystallizes upon cooling. Two recrystallizations from

2
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=ethylene chloride/petrolet= ether gave 4.5 g (78%) of white crystals,
up 100-102, [1 20 +46.2' (95% &hanol).
Anal. Calcd for ;2l2 3 03 : C, 6.1.85; H, 10.11; N, 6.11. Found: C,
62.62; H, 10.15; N, 6.07.

-1.
The amide showed ultraviolet bands at 3370, 3250 and 1640 c .

A 2.5 g s.tale (15337-67) was submitted on September 30, 1968,
for testing in the WRAIR malaria screen.

(+)-2 . -Dihvdroxy-3, 3-dinethyl-.- ( 3,3(diethylanino)2ropyl]butyranide (AF 14599)

3.25 g (0.025 mole) of (-)--a-hydroxy-8,-d-rtethyl-y-butyrc-
lactone was heated wirt, excess 3-dinethylaninopropyla=inu (3.5 g, 0.027
nole) at 110-120" for 3 hours with occasional stirring. The viscous
residue was triturated several times with petroleum ether. The washings
were decanted and the colorless gun was dissolved in ether. With cooling
and scratching, a 'rhice crystalline solid appeared. Recrystallization
was difficult and the compound was purified as an oil. The solid was
dissolved in benzene and petrolet= ether was added un:il formation of a
distinct oily layer. After decanting the solvents, the viscous oil Was
dissolved in ether and crystallized with coolIg. The compound was
obtained as 1.4 g (24Z) white crystals, =p 68.5-71.
Anal. Calcd for CIIH2 I.N20 3: C, 56.87; H, 10.41; N, 12.05. Found: C,
56.59; H, 10.32; N, 11.91.

-1
The aide shcsed infrared bands at 3400, '300 and 1630 c3 .-

A 1.3 g sample (15337-68) was submitted on September 30, 1968,
for testing in the I RAIR nalaria screen.

I

(+)-2 4-Dihydroxy-3,3-dinethl-X-(2-tetrahydropyranvlnethyl)butyranide
(AS 34783)

3.25 g (0.025 mole) of (-)-a-hydroxy-3,6-dinethyl-y-butyro-
lactone was heated with 2.90 g (0.025 mole) of 2-azin0methyltetrahydro-
pyran at 110-120" for 4 h-urs w-ith occasional stIrring. After cooling,
the residue was dissolved In a small quantity of chloroform and passed
through a column of Florisil (60-100 mesh). The compound was eluted with
5% thanol/chloroform. Evaporation of the solvents left a colorless
viscous residue which was di=solved in ether. Petroleu ether was
added until the material separa,:ed out as an oily layer. The solvents
were decanted, and the whole piocedure repeated an additional two tines.
Tlc showed one spot and the s,inple wras dried to give 2.25 g (372) of €1
colorless oil, [GD 3 +44.1 (95' ethanol).
Anal. Calcd for C12H23N04 : C, 58.75; H, 9.45; N, 5.71. Found: C,
58.81; H, 9.62; N, 5.79.
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The a-ide had infrared bands at 3400 (broad) and 1650 c= 1 .

A 2.1 g saple (15337-69) was submitted on Decenber 2, 1968,
for testing in the WRAIR =alaria screen.

(-)-;-12-(Diethvlaaino)ethyl12,4-dihydroxy-3,£3-dfrethvlbutyranide (AS 34809)

2.64 g (0.02 nole) of (-'---hydroxy-,.-di=ethy1-y-butyrolaccone
was heated with 2.32 g (0.02 mole) of Nn-diethylethylenediavine at 1100
for 4 hours. The clear viscous ronidue was dissolved in chloroforn and
passed through a colunn of Fi.jrisil (WO-100 nesh). The fraction cluted
wIth 10 nethanol/ch.rof3-a contained che desired co-pound. The solvents
were evaporated to leave a .iscous oil, which was dissol-eA in a small
a=ount of ether. Petroleun ether was added until the coopound separated
and a distinct layer formed. The solvents were decanted and the whole
procedure again repeated. After drying there rt-ained 1.45 g (292. of
colorless oil, la]J1 -36.2 (95Z ethanol).
Anal. Calcd for C1 2 H2 N2 03 1/2 H20: C, 56.45; H, 10.57; N, 10.97.
Found: C, 56.57; H,1 10.78; N, 10.97. The anide sho-rced infrared bands
at 3350 and 1645 Cm

A 1.4 g sa.ple (15337-71) was submitted on Deceber 2, 1968,
for testing in the URAIR malaria screen.

1,E 8-Di=etLvl-y-butyrolac tone

7 It was prepared according to a literature procedure ! 5 as a
light yellaw solid, =p 55-57* (lit. 55-57*) in 272 yield.

1 3' 3-Di etvl-'-!ivdroxv-N- (6--ethcxy-8-uinolyl)butvra~ide (AD 88937)

3.75 g (.013 =ole) of 2-amino--(6-etl.oxy--quinolyi)etha.e-
sulforna-ide was suspended in absolute ethanol and on alcohol solution
containing one equivalent of freshly prepared potassium ethoxide was
added. After refluxing for I hr, the solution was cooled and ethanol

T was renoved on a vacuum rotary evaporator. The potassiun salt thus
11 obtained was farther dried for 2 hr in vacuo. The solid was powderedand heated with 1.65 g (.014 mole) of 8,S-dinethyl-y-butyrolactone at

115* for 4 hr with occasional stirring. The viscous residue was sus-
pended in water and neutralized with dilute hydrochloric acid. The
resulting =ixture was extracted with ethyl acetate, washed, dried and
evaporated to leave a gu=. This gu= was chro-atographed through a
colu n of silicic acid (100 =esh) and eluted with 50:50 ethyl acetate/
benzene follow:ed by ethyl acetate alone. On elution with ethyl acetate
a =ajor fraction was collected wnich on concentration in vacuo left a
gum. It solidified on tituration with ether. The solid was filtered
and recrystallized fr. chloroform/ether/petroleu= ether =ixture to
give 1.3 g (26%) of a yellow solid, np 123-125.
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Anal. Calca for CPH2 . O5: C, 54.67; H, 6.37; S , 10.63. Found: C,
54.86; H, 6.20; N, 10.55.

The avidc showed ultraviolet absorption ba-=s at A, 330
(log c 3.59), 242 r. (log c 4.55) and infrared bands (KBr) at 3380, 1625,
1300, 1140 Cm2-.

A 1.25 g sample (15056-19) was submitted on Maw 29, 1968, for
testing in the RAIR malaria screen.

Sodiu L-ethylpantothenate 6 b (AE 86536)

A mixture of 2.22 g of the sodi£ salt of a-.Alanine (0.02
moles) and 3.16 g (0.022 soles) of freshly di-tilled c-mezhylpantolactone
was heated at 110-120" for 3 hours. The product vas dissolved ir 150 =I
of isopropanol; the solution was cooled and filtered to renove a s=all
quantity of white solid. The volume cf isopropanol was reduced to 50 -1
and the remaining solution was stored at O*C for several weeks. rring
this tine solid was removed by filtration and the nother liquor was
again stored In the cold. Total yield of white solid sa 1.0 g (19),
up 147-150" Clit. 160-161.5"). Attempts at purification (crystallization.
chromatography) failed and the compound renained slightly ixFure.
Anal. Calcd for C!gH 8rOSNNa: C, 47.05; H, 7.11; N, 5.49. Found: C,
45.75; H, 6.81; N, 5.73.

-1 The anide shored in infrared absorption band (3r) at 1625

A 0.9 g sample (1533 -42) was submitted on July 30, 1968, for
testing in the AI-R malaria screen.

Dibenzylphosphonate

It was prepared according to a literature procedure. 1a

.X[-[ (4-hloophenyl)sulfz oyl] ethyl]-2,4-dihvdroxy-3,3-dinethvlbutvr-
anidp-"-dbenzylphosphate

1.82 g (0.005 ole) of k. 29,224 (SS 14622) was dissolved in
50 ml of anhydrous pyridine and the solution cooled in a dry ice bath.
A solution of dibenzylchlorophosphoridte-i (from 2.62 g, 0.01 mole of
dibenzylphosphonate and 1.35 g of N-chlorosuccininide) in 30 =1 of dry
benzene was then added and che solution was tha-ved and rapidly frozen
in dry ice bath and left at that temperature for 18 hr. Water (19 =I)
was added and the reaction -ixture left au roo temperature for 2 hr.
Pyridice, war-r and benzene fr-mn the reaction nLxture were renoved on
the rotary evaporator under reduced pressure at a bath ttperature less
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I
than 35*. The residual olly licuid was extractea with ethyl acetate.
The extract was washed three times each with 2S sulfuric acid, 102 sodium
bicarbonate and z.turated sodix= =ulfate and finally dried over sodit:-
sulfate. Renoval of the solvent on the rotary evaporator urier reducedi pressure at less than 35* bath teperature gave a syrupy residue. The
residue -.as treated vith a mixture of ether and be e (1:1) and the
solven tezoved on the rotary eapcrator. This process was repeatedthree ti.es. Finally the iast traces of t-e sr

directly on the v2cu-.- ptmn when the residue started beconing a fluffy
solid. This, when macerated th dry ether, chaged into a wriite crystal-
line solid (1.05 g), =? 117-119* with early sinmering at 80-85 . Tic In
ZCl 3 MeOH-::33:66 sho~zed a sin~le spot.
Anal. Calcd for C2 3, CL20epS: C, 53.80; H, 5.45; .N, 4.48. Fo-d: C,

53.85; 2, 5. 42; N, 4.39.
it snoued infrared bands (-r) at 3340, W6>.5, 1485, 1330, 1242,

114-0, 1020 c r. spectrum (CCI:i) 0.87, 1.0 (sinlet, 6), 3.24, 3.7

(broad, 6), 3.97 (singlet, 1), 4.57 (broad, DO excnange, 1), 4.97, 5.21
[ (singlet, 4), 7.3 (aultiplet, 14), 7.74 (broad, ;) exchane, 1), 8.96

(broad, D20 exchange, 1).

N [ 2-I (4-lorophel)slfamoyllethyl)-2,4-dbldroxv-3, 3-eimethybutyr-
anide-4-dihvdrogenhcbaste (AE 09655)

Toe above dibenzylphoshate (I g) was dissolred In sme1methanol and the hydrcgenation flask flushed u-ich mitroeg before ad ing
2 g of 10Z Pd-C. Mhe nature was hydrogenated at amoaspheric pressure.
Theoretical anou=t of hydrogen was absorbed in an hour. the hrdroZezaced
nature v -s filtered and the filtra;._ co-e=ntrated *a the rotary erapo-
rator at less than 50* bath remperature. Tic of the resid=.l Mixture
(460 g) indicated the presence of hree c uds- sig preparatve
tic (silica gel C, 1 mi; I0Z .MeOR in C-C-I as derrelop>er) a t~re cno

f2GOmg)wasobtained.
Anal. Calcc! for CIDH22CL 2 0JFS: C, 37.80; H, 4.95; S, 6.30. Found: C,
37.43; F., 5.35; N, 6.28.

It shoed infrared bands (r) at 34O%-3250, 1650, 1490, 1325.
SI ll4'O 1030 ctr ! .

A 1.0 g sanple of 1-545S-82 (951 pure on the basis of elenenmal
and =ass spectm a=alyses) was su%-itted an .- e 10, 196S, for testins

in the iLAI5R =alazria screen.

4 4-Dnethy!-2-I (6- em oxy-8-c-tnoli) Ininol tetrabdrofnra-3-ol (AD 21727)

Three grans (0.017 cole) of 8-a=i-6-eehcxyquioli=e and
4.5 z (0.035 mole) of (-)--hydroxy-E,. !emh.l-r yrolacmone (Pfaltz
and Bauer ic.) were ccbII.-jd" and heated in a sealed cub? at 256 for
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24 hr. The contents of the tube were dissolved in chloroform and
filtered. The chloroform was evaporated and a large quantity of ethyl
ether added. Filtration removed additional polymeric material. A small
amount (0.4 g) of impure product was obtained after concentration of the
filtrate and trituration with ethyl acetate. The solid was purified by
column chromatography (silicic acid - 100 mesh) using ethyl acetate, I
chloroform and ethanol. The fractions eluted with ethyl acetate and
chloroform ccatained starting material and some dark-colored impurities.
Evaporation of the ethanol fraction and recrystallization from methylene
chloride/ether gave 0.1 g (3%) beige powder, mp 202-204°C. Chromatography
was attempted on the filtrate from the ethyl acetate trituration but no
additional material could be obtained.
Anal. Calcd for C1 6HI8N203: C, 67.11; H, 6.34; N, 9.79. Found: C,
67.16; ii, 6.25; N, 9.70.

Nmr spectrum (DMSOd6): 1.11, 1.2 (singlets, area 6), 3.51,
3.84 (doublet, 2), 3.9 (singlet, 3), 4.08 (singlet, 1), 5.61 (broad, 1
D20 exchange), 7.34 (multiplet, 3), 8.28 (doublet, 1), 8.7 (multiplet, 1).

The compound showed ultraviolet absorption at X  332 mp
(log e 3.72), 283 mu (log c 3.55) and 23 mu (log c 4.53) and a charac-
teristic infrared band (KBr) at 1705 cm .

A 0.1 g sample (15337-32) was submitted on April 22, 1968,
for testing in the WRAIR malaria screen. -1

±2-Benzyloxy3,3dimethylbutyro-y-lactonel8

(')Pantolactone (11, 130 g, 1 mole) was added to a solution .j
of 23 g of sodium in 400 ml of absolute alcohol and the mixture stirred
at room temperature for 1.5 hr. Alcohol was removed on the rotary
evaporator and the residual solid macerated with dry ether, filtered as
quickly as possible and dried for 48 hr in a vacuum dessicator.

106 g of the dried sodium salt was suspended in 500 ml of dry
xylene and 95 ml of benzyl chloride was added. The mixt, :e was refluxed
with stirring for 2 hr, cooled and diluted with water. The organic
layer was separated, washed first with 150 ml of 2N H2SO4 and then with
water and finally dried over anhydrous sodium sulphate. Removal of
xylene on the rotary evaporator under reduced pressure gave 118 g of a
yellow oily residue which was used directly without further purification
in the next step.

±2-Benzyloxy-3,3-dimethyl-4-aretoxybutyramide

A mixture of above benzyloxylactone (66 g) and 150 ml of liquid
ammonia was left at room temperature in a steel bomb for 18 hr. The
reaction mixture which had solidified to a hard cake was broken into H
small pieces which were macerated with dry ether and filtered as quickly
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as possible. The solid material. (44 g) was transferred immediately to
a 500 ml R.B. flask and 200 ml of pyridine followed by 75 ml of acetic
anhydride were added and the reaction mixture stirred at room temperature
for 24 hr. Pyridine and acetic anhydride were removed under reduced
pressure and to the residual oily liquid excess of ether was added. The
ether extract was washed successively with 2N H2SO4, aq NaHC03 and water
and finally dried over anhydrous sodium sulphate. Ether was removed
first on the rotary evaporator and firally on the vacuum pump when 31 g
of a crystalline solid, mp 61-66, was obtained. It was recrystallized
from ether/pet, ether to give colorless crystals, mp 64-66.
Anal. Calcd for C15H2 1NO requires: C, 64.49; H, 7.58; N, 5.01. Found:
C, 64.55; H, 7.68; N, 15.13.

-l
It showed bands (Nujol mull) at 3410, 3275, 1730, 1675 cm

Nmr spectrum (CDCl3): 1.03, 1.05 (singlet, 6), 1.97 (singlet, 3), 3.75
(singlet, 1), 3.87, 4.12 (J = 11 cps, 2), 4.39, 4.68 ( = 12 cps, 2),
6.48 (broad, D20 exchange, 2), 7.35 (singlet, 5).

2-Benzyloxy-3,3-dimethyl-4-acetoxy butyric acid (15)

To a solution of 5.0 g (0.018 moles) of 2-benzyloxy-3,3-
dimethyl-4-acetoxy butyramide in 25 ml of glacial acetic acid was added
9 ml of isoamyl nitrite (Eastman). The mixture was heated at reflux for
40 min, 3 ml of isoamyl nitrite were added and the heating continued forII an additional hour. The solution was cooled and the volatile material
removed on the rotary evaporator in vacuo. Water was added to the
residue, and the mixture was made alkaline with 1N sodium hydroxide
solution. After extracting with chloroform, the aqueous layer was
acidified with dilute (15%) hydrochloric acid and again extracted with
chloroform. This extract was washed, dried and evaporated. The residue
dissolved in sodium bicarbonate solution and repurified in the same way
gave 2.5 g (50% yield) of red-orange oil.
Anal. Calcd for C15H2 005: C, 64.27; H, 7.18. Found: C, 64.16; 1H, 7.20.

I Nmr spectrum (CDCl3): 1.05 (singlet, area 6), 1.96 (singlet,
3), 3.85 (singlet, 1), 3.86, 4.05 (doublet, J = 10, 2), 4.35, 4.73
(doublet, J = 11, 2), 7.38 (singlet, 5), A.0.06 (singlet, 1, D20 exchange).

2-Benzyloxy-3,3-dimethyl-4-acetoxy-N-[4-(2-pyrimidinylaminosulfonyl)-
I phenylibutyramide (AD 88955)

15.0 g (0.054 moles) of 2-benzyloxy-3,3-dimethyl-4-acetoxy
-butyric acid were combined with 32 ml of thionyl chloride and heated on

the steam bath for 1 hr. After cooling, the excess thionyl chloride was
removed in vacuo. The residue was dissolved in benzene (500 ol) and added

slowly with cooling to a pyridine solution (250 ml) of 13.2 g (0.053
moles) sulfadiazine. The reaction mixture was stirred overnight at
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room temperature and heated for 4 hr on the steam bath. After cooling,
the solvents were removed on the rotary evaporator. The residue was
treated with water and extracted with chloroform. The extract was washed,
dried and evaporated to give 22 g of brown gum. The gum was chromato-
graph-d on silicic acid (100 mesh) and eluted with chloroform. Re-
crystallization from ethyl acetate/pe.troleum ether gave 4.95 g (19%)
white powder, mp 161-163.
Anal. Calcd for C2 5H2 8N40 6S: C, 58.59; H, 5.51; N, 10.93. Found: C,
58.85; H, 5.58; N, 10.89.

EtOHThe amide showed an ultraviolet adsorption band at Ama 263

mu (log c 4.45) and infrared bands (Kr) at 1735, 1690, 1160 cm . Nmr
spectrum (CDCl3): 1.03, 1.06 (singlets, area 6), 1.9 (singlet, 3), 3.94
(multiplet, 3), 4.57 (singlet, 2), 6.98 (triplet, J = 5, 1), 7.23 (singlet,
5), 7.68 (doublet, J = 8.5, 2), 8.04 (doublet, J - 8.5, 2), 8.64 (doublet,
J = 5, 2), 8.71 (singlet, 1), 10.16 (broad, 1, D20 exchange).

A 0.5 g sample (15337-51) was submitted on May 29, 1968, for
testing in the WRAIR malaria screen.

4-Acetoxy-2-benzyloxy-3,3-dimethyl-4'-fluorosulfonylbutyranilide (AS 34792)

6.0 g (0.021 mole) of 2-benzyloxy-3,3-dimethyl-4-acetoxybutyric
acid (15) was reacted with 3.75 g (0.021 mole) of sulfanilyl fluoride
according to the method of Baker.19 The starting materials were added to
xylene and the mixture was refluxed for 5 hours. Hydrogen chloride was
evolved and the solvent was allowed to distill slowly. The remaining
solution was concentrated to a dark brown oil. Ether was added to the
residue, the solution was cooled and a dark brown solid crystallized.
Additional solid was obtained from the mother liquor by the same pro-
cedure. Two recrystallizations from methylene chloride/n-hexane gave
1.20 g (13%) white solid, mp 93-97o%
Anal. Calcd for C21H24FN606S: C, 57.66; H, 5.53; N, 3.20. Found: C,
57.46; H, 5,54; N, 3.26.

.Et0H °
The compound showed an ultraviolet absorption band at max -i"

265 mp (log c 4.35) and infrared bands (KBr) at 3300, 1715 and 1690 cm

A 1.15 6 :ample (15337-70) was submitted on December 2, 1968,
for testing in the WRAIR malaria screen.

4-Acetoxy-2-benzyloxy-3,3-dimethyl-N-(iH- ,2,4-triazol-3-yl)butyramide
(AS 34818)

6.0 g (0.021 mole) of 2-benzyloxy-3,3-dimethyl-4-acetoxybutyric
acid (15) and 20 ml of thionyl chloride were combined and heated on the
steam bath for one half hour. The excess thionyl chloride was removed -
on the rotary evaporator, and finally in vacuo. A solution of 1.8 g
(0.021 mole) of 3-amino-l,2,4-triazole in 100 ml of pyridine was added

78



with stirring and cooling to the acid chloride. After stirring over-
night at room temperaturc, the pyridine was removed. The residue was
added to water and extracted with chloroform. The extract was washed
with sodium bicarbonate solution and water, dried over sodium sulfate
and evaporated to give a dark oil. The oil was chromatographed using
Florisil (60-100 mesh) and methanol/chloroform to elute. The desired
compound was obtained as a yellow oil from the 5% methanol/chloroform
fractions. The oil was crybtallized several times from chloroform/n-
hexane to give 0.6 g (9%) colorless crystals, mp 106-107.
Anal. Calcd for C17H2 2N4 04 : C, 58.95; H, 6.40; N, 16.17. Found: C,
58.83; H, 6.45; N, 16.28.

The compound showed an ultraviolet absorption band at AEtOH

265 mu (log c 3.63) and infrared bands (KBr) at 3460, 1735, 1720 anI 1635 cm-I.

A 0.6 g sample (15337-72) was submitted for testing in the
WRAIR malaria screen.

4-Acetoxy-N-(2-benzimidazolyl)-2-benzyloxy-3, 3-dimethylbutyramide (AT 14982)

I 6.0 g (0.021 mole) of 2-benzyloxy-3,3-dimethyl-4-acetoxybutyric
acid was combined with 20 ml of thionyl chloride and heated on the steam
bath for one half hour. The excess thionyl chloride was removed on the
rotary evaporator and finally in vacuo. A pyrJdine solution of 2-amino-
benzimidazole (3.0 g, 0.022 mole) was added to the acid chloride with
cooling and stirring. The mixture was stirred overnight at room tem-
perature and the pyridine was removed on the rotary evaporator. Water
was added to the residue and the mixture was extracted with ethyl
acetate. The extract was washed with saturated sodium bicarbonate
solution, water, dried iver sodium sulfate and evaporated. The oily
residue was dissolved in a small quantity of ether and cooled to give
crystals. Recrystallization from methylene chloride/n-hexane gave 0.6 g
(8%) of colorless crystals, mp 161-163.
Anal. Calcd for C22H2 5N304 : C, 66.82; H, 6.37; N, 10.62. Found: C,
66.74; H, 6.26; N, 10.54.

EtOH
The amide showed ultraviolet adsorption bands at Amax 285 mu

(log c 4.23), 292 mv (log c 4.20) and 250 m. I(log c 3.98) and infrared
bands (KBr) at 3270, 1745, 1685 and 1625 cm .

A 0.6 g sample (15897-2) was submitted on February 4, 1969,
for testing in the WRAIR malaria screen.
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2-Benzyloxy-3,3-dimethyl-4-hydroxy-N-[4-(2-pyrimidinylaminosulfonyl)-
phenylibutyramide (AD 88964)

To a mixture of 4.45 g of 2-benzyloxy-3,3-dimethyl-4-acetoxy-
N-[4-(2-pyriridinylaminosulfonyl)phenyl]butyramide (AD 88955, 0.0087 U
atoles) in 200 ml water and 225 ml methanol was added 19.5 ml of IN NaOH
solution (0.0195 moles). The solution was stirred at room temperature
for 1 1/2 hr and neutralized with dilute (15%) hydrochloric acid. White
solid appeared after neutralization and during the removal of methanol
on the rotary evaporator. The desired compound was extracted into chloro-
form from the remaining aqueous fraction. The extract was washed, dried
and evaporated to give a colorless, viscc.s oil. Trituration with ethyl
ether and filtration gave 3.90 g (95%) of white powder, mp 170-172.
Anal. Calcd for C2 3H2 6N405 S: C, 58.71; H, 5.57; N, 11.91. Found: C, f-
58.79; H, 5.69; N, 11.98. u

The compound showed an ultraviolet adsorption band at Amax
263mu (log c 4.42) and infrared bands (KBr) at 3500, 1680, 1155 cm-1 .
Nmr spectrum (pyridine d5): 1.2, 1.23 (singlets, area 6), 3.74 (singlet,
2), 4.32 (singlet, 1), 4.54 (doublet, J - 11, 1), 4.74 (doublet, J - 11,
1), 6.65 (triplet, J - 5, 1), 7.2 (multiplet, 5), 8.03, 8.38 (doublets, F]
J - 8.5, 4), 8.35 (doublet, J - 5, 2), 9.5 (broad, 1, D20 exchange),
AO.15 (singlet, 1, D20 exchange).

A 1.0 g sample (15337-53) was submitted on May 29, 1968, for
testing in the WRAIR malaria screen.

2-Benzyloxy-3,3-dlmethyl-4-hydroxy-N-(6-methoxy-8-guinolyl)butramide -
(AE 86554)

12.0 g (0.043 moles) of 2-benzyloxy-3,3-dimethyl-4-acetoxy-
butyric acid (15) and 20 ml of thionyl chloride were combined and heated
on the steam bath for one hour. The excess thionyl chloride was removed
on the rotary evaporator. A solution of 7.5 g (0.043 moles) of 8-amino-
6-methoxyquinoline in 140 ml of pyridine was added with stirring and
cooling to the acid chloride. After stirring overnight at room te'm-
perature the pyridine was removed. The residue was added to water and
extracted with chloroform. The extract was washed, dried and evaporated

to give 22 grams of black oil. The product was purified by chromatography
on silicic acid (100 mesh) using 2% ethyl acetate/chloroform. 7.7 grams
of orange-brown oil were obtained (41% yield). The structure was con-
firmed by nmr and IR.
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To a solution of 7.7 g (0.0176 moles) of 2-benzyloxy-3, 3 -

dimethyl4acetoxy-N-(6-methoxy-8-quinolyl)butyramide in 
300 ml of

metnarl was added 26.5 m! of IN sodium hydroxide solution 
(0.0265 moles).

lhe sol t.cn ws stirred at room temperature for 1 1/2 hours. After

r.-utralizatiou with dilute (15%) hyArochloric acid, 
the methanol waG

removed ou a rotary evaporator. The residue was treated with water and

extracted with chleroform. This extract was washed, dried and evaporated

to gl a 6,0 g orange oil. The oil was chromatographed on silicic acid

(100 "eh) 'Asing increasing quantities of chloroform 
in benzene. The

material was obtained as dark red crystals from the 
1 benzene:4 chloro-

form fractions. Several recrystallizations from methylene chloride/n-

hexane gave 1.25 f (M %) of white crystals, mp 105-107.

Anal. Calcd for C?3H26N20: C, 70.03; H, 6.64; N, 7.10. Found: C,

70.01; H, 6.51; N, 7. .

EtOHThe amide showed uitraviolet absorption bands at Xmax 335 mp
(log c 3.81), 305 m!, (log e 3.72), 244 mu (loglc 4.77) and 215 mu (log

4.51), and infrared bands at 3475 and 1660 cm .

A 0.75 g sample (15337-60) was submitted on August 1, 1968,

for testing in the WRAIR malaria screen.

2-Benzyloxy-3,3-dimethyl-4-hydroxy-4'-[(3-methoxy-2-pyrazinyl)amino-

sulfonyl]butyranilide (AF 14571)

4.3 g (0.015 mole) of 2-benzyloxy-3,3-dimethyl-4-acetoxy-
butyric acid (15) and 10 ml of thioayl chloride were combined and heated

on the steam bath for one half hour. The excess thionyl chloride was

removed on the rotary evaporator. The residue was dissolved in benzene

(150 ml) and added slowly and with cooling to a pyridine solution (75 ml)

of 3-methoxy-2-sulfanilamidopyrazine (4.15 g, 0.0148 mole). After

stirring overnight at room temperature the reaction mixture was heated

on the steam bath for four hours. The solvents were removed on the

rotary evaporator. Water was added to the residue and the mixture was

extracted with chloroform. The extract was washed with dilute hydro-

chloric acid, sodium bicarbonate solution and water. After drying over
sodium sulphate the solvent was evaporated to give 6.5 g of dark red-

brown oil. The structure was confirmed by IR.

To a solution of 6.5 g of 4-acetoxy-2-benzyloxy-3,3-dimethy:-

4'-[(3-methoxy-2-pyrazinyl)aminosulfonyljbutyranilide in 250 ml of water

and 300 ml of methanol was added an excess of sodium hydroxide (30.0 ml

IN solution). The mixture was stirred at room temperature for 3 hours.

After neutralization with dilute hydrochloric acid, methanol was removed

on the rotary evaporator. The aqueous residue was shaken with chloro-

i form, and the extract was washed, dried and evaporated to give 4.9 g
red oil. A chloroform solution of the oil was chromatographed through

silicic acid (100 mesh) and eluted with 5% methanol/chloroform. One

fraction gave a single spot in tlc, although analysis showed the sample
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to be impure. The sample was dissolved in ethyl acetate and treated LI
with charcoal (Norite A). The solution was washed with sodium bicarbonate

solution and water and dried over sodium sulfate. Evaporation of the

solvent left 0.65 g pale yellow oil which became foamy after drying in
vacuo. An additional 0.3 g sample (slightly impure by tlc) was obtained.

Anal. Calcd for C24H2 8N4 06S: C, 57.59; H, 5.64; N, 11.19. Found: C,
56.55; H, 5.66; N, 11.19.

EtOP
The amide showed an ultraviolet band at Amax 260 mu (log F

4.31) and infrared bands (KBr) at 3500 (broad) 3370 and 1680 cm-
1 . Nmr

(CDCl 3 ) 0.94, 1.06 (singlet, area 6), 3.48 (s, 2), 3.95 (s, 3), 4.63 d
(s, 2), 7.36 (s, 5), 7.66 (doublet, J f 9, 2), 8.11 (d, J 9, 2), 7.66
(s, 2).

This information indicated the correct structure, although
the sample was somewhat impure by analysis. The 0.65 g sample (15337-62)

wa submitted on September 30, 1968, for testing in the WRAIR malaria
scrrano

2-Benzloxy-3,3-dimethyl-4'- [(5,6-Dimethoxy-4-pyrimidinyl)aminosulfonyll]-
4-hydroxybutyranilide (AE 96096)

4.5 g (0.016 moles) of 2-benzyloxy-3,3-dlmethyl-4-acetoxy-
butyric acid (15) and 10 ml cf thionyl chloride were combined and heated U
on the steam bath for one hour. The excess thionyl chloride was removed

on the rotary evaporator. The residue was dissolved in 150 ml of
benzene and added with cooling and stirring to a pyridine solution (75

ml) of 5,6-dimethc -t-4-sulfanilamidopyrimidine (4.65 g, 0.015 moles).
The mixture was ,. - overnight at room temperature and heated on the
steam bath for -,rs. The solvents were removed on the rotary
evaporator, &,.* a., , '.,s added to the residue. The compound was Laken
up in chloroform, a the extract was washed wich dilute hydrochloric
acid, sodium bicar onate solution and dried over sodium sulfate. Evapo-
ration of the cblc.74-a left 8.7 g of red-yellow oil. The structure II
of the compound w, -,,-nfirmed by IR (CHC13) although the sample was
somewhat impure i - In 10% HeOH/CHC1 3),

To a mixture of 8.7 g of 2-benzyloxy-3,3-dimethyl-
4 '-[(5,6-

dimethoxy-4-pyrimidinyl)aminosulfonyl]-4-acetoxybutyranilide in 300 ml 1!
water and 350 ml methanol was added 38.0 ml of 1N sodium hydroxide

solution. The solution was stirred at room temperature for 1 1(2 hr and

neutralized with dilute (15%) hydrochloric acid. Themethanol was removed

on the rotary evaporator and the re-mvining aqueous fraction was extracted

with chloroform. The extract .was wasned, dried and evaporated to give

7.4 g of red-yellow oil. The oil was chromatographed using silicic acid

(100 mesh)'and chloroform. The compound was obtained as 3.6 g (43%) of

yellow ;. 2 which changed to powdery foam after considerable drying in

vacuo.
Anal. Caled for C2 5H 30N4 07S: C, 56.60; H, 5.70; N, 10.56. Found: C,

56.53; H, 5.69; N, 10.38.
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~The amide showed an ultraviolet absorption band at A~~

! 265 mij

( Lg c 4.43) and infrared bands at 3475 and 1680 cm

A 2.0 g sample (15337-63) was submitted on August 30, 1968,

for testing in the WRAIR malaria screen.

Dibenzyl p-bromoanilinephosphonate (AE 48983)

6 7.8 g (0.03 mole) of dibenzylphosphonate16 was dissolved tn
30 ml of dry benzene and (4.06 g; ca 0.03 mole) of N-chlorocu,:cinimide
was added in small lots. The reaction mixture warmed up and was stirred
at room temperature for 2 hr. Succinimide that had separated out was
filtered through a sintered glass funnel and to the filtrate (10.32 g;

i~aI 0.06 mole) of p-bromoaniline was added and the reaction mixture stirred
for 4 hr. Amine hydrochloride that had precipitated was filtered and
washed with hot benzene. The filtrate was washed with 50 ml of l HCI
followed by aqueous NaHCO 3 and saturated sodium chloride solution and
dried over anhydrous sodium sulfate. Removal of the solvent on the
rotary evaporator gave an oily residue which on leaving in contact

with methylene chloride and n-hexane solidified. After crystallization
from methylene chloride and n-hexane twice analytically pure sample (I g),
mp 85-87, was obtained.
Anal. Calcd for C2 0HIgBrNO3P: C, 55.54; H, 4.40; N, 3.24. Found: C,
55.36; H, 4.31; N, 3.20.

A 0.4 g sample (15458-12) was submitted on July 1, 1968, for
testing in the WRAIR malaria screen.

Dibenzyl p-methoxyanillnephosphonate (AE 48974)

-15.24 g (0.02 mole) of dibenzyl phosphonate'6 was dissolved in
20 ml of dry benzene and (2.67 g; 0.02 mole) oi N-chlorosuccinimide was

added in small lots. The reaction mixture was stirred at room tcmpera-
ture for 2 hr. Succinimide that had separated out was filtered through
a sintered glass funnol and to the filtrate 4.92 g (0.04 mole) of p-
methoxyaniline was added and the mixture stirred for 4 hr. Amine hydro-

chloride that had precipitated out was filtered and washed with hot
benzene. The filtrate was washed with 50 ml of 1N HCI followed by aq
NaHCO 3 and saturated sodium chloride solution and dried over anhydrousIsodium sulfate. Removal of the solvent on the rotary evaporator gave
an oily residue which on leaving in contact with methylene chloride and
n-hexane solidified. After crystallization from methylene chloride and

n-hexane analytically pure sample (2.82 g), mp 115-1170, was obtained.
Anal. Calcd for C2 1H22N04 P: C, 65.80; H, 5.74; N, 3.65. Found: C,
65.68; H, 5.68; N, 3.59.

A 1.0 g sample (15458-13) uas submitted on July 1, 1968, for
testing in the WRAIR malaria screer.
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Dibenzyl benzylaminephosphonate2O (AE 48965)

5.24 g (0.02 mole) of dibenzylphosphonate was dissolved in 20 .Iml of dry benzene and (2.67 g; 0.02 mole) of N-chlorosuccinimide was
added in small lots. The reaction mixture was stirred at room tempera-
ture for 2 hr. Succinimide that had separated out was filtered through j
a sintered glass funnel and to the filtrate (4.28 g; 0.04 mole) of
benzylamine in 30 ml of dry benzene was added and the mixture stirred
for 4 hr. Amine hydrochloride that had separated out was filtered and
washed witb hot benzene. The filtrate was washed with 50 ml of IN HCI
followed by aq NaHCO 3 and saturated sodium chloride solution and driedover anhydrous sodium sulfate. Removal of the solvent on the rotary
evaporator ga-e a thick syrupy residue which on leaving in contact with
methylene chloride and n-hexane solidified. After crystallization from
methylene chloride and n-hexane, 3.27 g of a white crystalline solid,
mp 82-85, was obtained (lit.2 0 mp 84-85°).

A 1.0 g sample (15458-14) was submitted on July 1, 1968, fortesting in the WRAIR malaria screen. Ll'

Dibenzyl N-cyclohexylphosphoramidate2O (AS 34774)

5.24 g (0.02 mole of dibenzylphosphonate1 6 was dissolved in20 ml of dry benzene and 2.67 g (0.02 mole) of N-chlorosuccinimide wasadded in small lots. The reaction mixture was stirred at room tempera- 'ture for 2 hr. Succinimide that had separated out was filtered through
a sintered glass funnel and to the filtrate 3.96 g (0.04 mole) ofcyclohexylamine in 30 ml of dry benzene was added and the mixture stirred
for 4 hr. Amine hydrochloride that hEd separated out was filtered and
washed with hot benzene. The filtrate was washed with 50 ml of IN HC1followed by aq NaHCO 3 and saturated sodium chloride solution and driedover anhydrous sodium sulfate. Removal of the solvent on the rotary f
evaporator gave a thick syrupy residue which on leaving in contact with
methylene chloride and n-hexane solidified. After crystallization frommethylene chloride and n-hexane 2.1 g of a white crystalline solid, mp
77-78, was obtained (lit.2 0 mp 79-800).

A 2.1 g sample (15458-18) was submitted on December 2, 1968,for testing in the WRAIR malaria screen.

!8
II

r - T

....-: ..... .-:..... i.... . .;-- = m . "i ll l "[ I= ll= =i = I ii "----84 -



I N -2-(3,4,5,6 -Tetrahydropyrimidinyl)sul., nilamide (AE 86545)

To 3.0 g of sulf;.Iiazine (0.0i2 mo]es) in 250 ml of methanoland 12.0 ml of IN sodium h"droxide solt,tion ,ias added 1.2 g of 10%
Palladium on Charcoal (Eng .ehardt). The c'Axture was hydrogenated atatmospheric pressure; the reticaL uptak,, of hydrogen required 2.5 hours.The reaction mixture was Altered and ti'le filtrate was concentrated to avolume of 50 ml. Wthite. crystalline soltd waas obtained. The material
was recrystallized by dissolvii (with :eating) in a large volume of
methanol, reducing the volume to one-half and cooling. Yield of white5 crystals was 0.55 g ('4%), mp 2,3-2A5*.
Anal. Calcd for CIOP,,N40 2 S: C, 47.43; H, 5.17; N, 22.21. Found: C,
47.31; H, 5.46; N, 2;.22.

5 The compo nd showed an ultraviolet absorption band at AEtOll
264 mu (log c 4.28) and infrared bands (KBr) at 3480, 1620, 1590, m1:70,
1175 cm-. Nmr spectrum (DSO d6) 1.64 multiplet, area 2), 3.1 (multi-plet 4), 5.46 (s',zglet, 2 D20 exchange), 6.47 (doublet, 4, J = 9 cps),
7.29 (doublet, 4, J = 9 cps), 7.3 (2, D20 exchange).

A 0.55 g sample (15337-58) was submitted on July 30, 1968, for
testing in the WRAIR malaria screen.

8

I
I
I

I
II
7I
&I

ssII



4iF

I
I

3 LITERATURE CITED)

1. W. Trager, J. Expr. Ifled., 77, 411 (1943).

2. D. W. Woolley, Science, 100, 579 (1944); D. W. Woolley and H. L.
Collyer, J. Biol. Chem., 159, 263 (1945).: 3. R. E. Lutz, J. W. Wilson, A. J. Dainet, G. H. Harnest, T. A. Martin,

and J. A. Freek, J. Org. Clim., 12, 96 (1947).

4. R. Winterbottom, J. W. Clapp, W. H. Hiller, J. P. English, and R. 0.
Roblin, J. An. Chem. Soc., 69, 1393 (1947).

5. A. E. Snear, H. H. Rapport and J. B. Koepfli, J. Biol. Chem., 167,
229 (1947).

6. W. Drell and H. S. Dunn, J. Ap. Chem. Soc., (a) 68, '368 (1946);U(b) 70, 258 (1948); (c) 76, 2804 (1954).

7. W. Trager, Trans. N. Y. Acad. of Sciences, 28, 1094 (1966).

8. For a detailed discussion, see Annual Reports (a) arch 1, 1567,
p. 13 and (b) March 1, 1963, p. 8 of Contract DA-49-193-.[D-2879.

9. W. Shive and 1. L. Snell, J. Biol. Chem., 160, 287 (1945).

10. Personal communication from Dr. Poon of URAIR.

11. Survey of Antimalarial Drugs, F. Y. Wiselegle, ed., J. V. Edwards,

Ann Arbor, Michigan, 1946, Vol. 1, p. 174. For a discussion on
antipantothenates, see p. 138.

12. S. Brackett, E. Waletzky, and H. Baker, J. Parasitol., 32, 453D (1946).

13. Personal communicacion from Dr. Strube and Dr. Poon of WRAIR.

14. Reference 11, p. 491; test procedure 0-1.

15. S. S. G. Sircar, J. Chem. Soc., 901 (1928). j
16. 0. -. Friedman, D. L. Klass and A. H. Seligman, J. A=. Cher. Soc.

76, 916 (1954).

El 17. G. W. Kenner, A. R. Todd and F. J. Weymouth, J. Chem. Soc. 3675
(1952).

18. J. Baddiley and E. H. Thain, J. Chem. Soc., 249 (1951).

19. B. R. Baker and G. H. Laurens, J. Hed. Chem., 10, 1118 (1967).

20. F. R. Atherton, H. T. Openshaw and A. R. Todd, J. Chem. Soc., 384
(1945).

"0 87



IDOCMNT CONTROL DATA - R D
(Socwtr czm" k ANCdf f Bom. am* of 06me.a" Auom dowesadg No&608 maom 4% 00a . ew 8let06O

OBIC~ftsA TbC CT3, 
K' P OT SECUo"' C ,&UUFCATD3 Arthur D. Little, Inc. IUnilassified

C=bridge, M!assachusetts 02140

I T1he Synthesis off New An~inaarial Drugs
Analogs of Pantotheoic Acid

Final report comrbined with Annudal Report 3, March 1, 1L968 thru March 31, 1969
?-aj K:. Razdan

Barbara A. Zitko
Avinash C. M'ebta

* 1- *xVpfty OATC I. TOTAL. MD. Off 1A~G" *e "

131 March 1969 I92 20
MO- CON TRACT *A GRANT MtO- *GA0024AOS *D. t6

M-49-193-MD-2879 6806

~ ~ 3TATUMMIT___

I Distribution of this doctzent is unlim~ited.

11SI 0ILCRONAT NoTes 12-. spfeet~ ILN'5^w AC?3 V

TU.S. Axnu-C edical Researcir & Develoina
£Antinalarials CCWad (B. Pon, Proj.

___________________________I IVashirigton, D. C. 20315 O1fficer)
a. SSTMACTI -The present synthetic program o-- antageonists; of Paztothenic acid was based a-- the

dmonstrated antimalarial activiri' off S1 622 (UR 29,224) In av.ian na=laria from World
IVar 11 program. During the three years of our work we have prepared and submitted forIevaluation one hundred and4 eight compou:wnds. Unfortunately, SY 14622 is cmletely in-
active in the present UWR. screens in =1'ce, chicks and mosquitoes. ic appears that th
nonproducibility of the activrity of SSC L4622 in the present chick sczeen is due to the
different test procedure beirg used. A few~ of c-ur c*=pon~s were tested In Dr. Trager'
in vitro screen and of these k-R 54036 has been selected for advtnced scree=IngL I= the

14 key.-

IiThree other ccnmcunds, hR32 61467, AE 96096 anJ AF 14571 (derivatives of sulfon-

anides) have been foumd to be active in the Pane screA= In nice at 160. 40, acd 160

Mglkg respectively. I
b
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